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Abstract 
 
The supply of Antiretrovirals (ARVs) to HIV/AIDS patients in most of the 
provinces in South Africa is hindered by various factors such as ineffective and 
inefficient drug procurement, and drug distribution systems. In the QwaQwa 
district in the Free State Province, a major barrier to the consistent supply of 
Highly Active Antiretroviral Treatment was identified to be the lack of an effective 
and efficient ARV drug distribution system. This resulted in major drug supply 
shortages in the QwaQwa district. A continuous, uninterrupted supply of ARVs to 
HIV/AIDS patients is critical to avoid drug resistance and therapy failure. Failure 
of a patient to respond to treatment results in a deterioration of a patient's health, 
and ultimately leads to death.  
 
The purpose of the study was to determine whether the ARV drug distribution 
practices at the Manapo Hospital in the QwaQwa district were effective and 
efficient in the management of ARVs. The distribution practices reviewed were 
the ordering, transportation, the management of inventory and warehousing, and 
the distribution of treatment to HIV/AIDS patients. Quantitative exploratory, 
descriptive and contextual methods were used to determine the relationship 
between the ARV drug distribution practices and the effective management of the 
ARVs. The study comprised of a sample size of twenty-one participants. The 
sample size entailed the Manapo Hospital pharmacists and pharmacist assistants 
who have been or are currently involved in the distribution of ARVs in the 
QwaQwa district since the initiation of the ARV rollout programme in 2004.  
 
The study revealed that the practices performed in the management of ARVs in 
the QwaQwa district were neither effective nor efficient in the distribution of 
ARVs. The recommendations of the study were identified to further ensure the 
effective and efficient management of the ARV drug distribution system, which 
will ensure a consistent supply of treatment to HIV/AIDS patients. Guidelines 
were developed for better circulation, thus meeting the objectives of the research. 
 
(Key words: Antiretroviral medication, Distribution, Effectiveness, Efficiency, Highly Active 
Antiretroviral Treatment)  
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CHAPTER ONE 
 
INTRODUCTION, PROBLEM STATEMENT AND STUDY SIGNIFICANCE 
 
1.1 INTRODUCTION 
 
Human Immunodeficiency Virus (HIV) and Acquired Immune Deficiency Syndrome 
(AIDS) are major health concerns in South Africa due to the high prevalence of the 
disease. The interpretation of HIV prevalence trends in South Africa is complex as 
the disease matures, and prevention, care and treatment efforts take effect. The 
estimated overall HIV prevalence rate in the country is approximately 10.5%, with 
the total number of people living with HIV estimated at approximately 5.24 million in 
the year 2010 (Statistics South Africa, 2010:6). South Africa has 0.7% of the world’s 
population, but accounts for 17% of global HIV infections and carries a quarter of 
Sub-Saharan Africa’s total burden of HIV (HIV Epidemic Statistics, 2009:1).  
 
HIV/AIDS prevalence remains disproportionately high for females compared to 
males, particularly in the 25-29 year age group, where one in three (32.7%) females 
were found to be HIV positive in 2008 (Bhana, 2011:1-3). The prevalence is 
particularly high amongst pregnant women, with KwaZulu-Natal (39.5%), 
Mpumalanga (35.1%) and the Free State (30.6%) being the three provinces with the 
highest number of those infected. The Northern Cape and Western Cape recorded 
the lowest at 18.4% and 18.5%, respectively (South Africa HIV & AIDS Statistics, 
2011:2). Table 1.1 on page 2 confirms that KwaZulu-Natal, Mpumalanga and the 
Free State have the highest HIV prevalence in South Africa. 
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Table 1.1: The AIDS prevalence by province in 2008 
 
Province  Incidence 
KwaZulu-Natal  15.8% 
Mpumalanga   15.4% 
Free State   12.6% 
North West  11.3% 
Gauteng   10.3% 
Eastern Cape   9.0% 
Limpopo   8.8% 
Northern Cape   5.9% 
Western Cape   3.8% 
 
Source: South Africa HIV & AIDS Statistics, 2011:5 
 
Although HIV/AIDS infection is high in South Africa, it is argued by health 
practitioners that with Antiretroviral (ARV) drug treatment, HIV-positive people can 
lead relatively normal healthy lives. However, Antiretroviral Treatment (ART) is not 
accessible at all public health facilities, which results in high levels of morbidity and 
mortality in some parts of the country. The supply of ARVs to HIV/AIDS patients in 
most provinces across the country is hindered by factors such as ineffective and 
inefficient drug procurement and distribution systems. These have resulted in some 
public hospitals and clinics experiencing drug supply shortages, which lead to 
patients not being able to maintain their continuous treatment intake.  
 
The lack of an efficient and effective ARV drug distribution system was identified as 
a major barrier to the consistent supply of Highly Active Antiretroviral Treatment 
(HAART) between the regional Mofumahadi Manapo Mopeli Regional Hospital 
(Manapo Hospital) and its peripheral clinics in QwaQwa. For example, from May 
2008 to March 2009, of the 500 newly diagnosed HIV/AIDS patients who were 
awaiting ART initiation in QwaQwa, only pregnant women were enrolled. 
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Furthermore, according to the Manapo Hospital ARV-pharmacy documents (Drug 
Distribution Records, 2009), 3800 patients who were already receiving ART were 
faced with adherence problems as they could not obtain their monthly supplies. 
  
Lack of adherence to ARV drug intake can lead to an increase in drug resistance, 
causing treatment failure. A consistent intake of ARVs by patients is essential to 
maintaining long-term health benefits and avoiding the development of drug 
resistance. Therefore, it is imperative for patients to obtain a continuous monthly 
supply of their treatment from the clinics. 
 
1.2 STUDY BACKROUND  
 
The study will highlight the ongoing ARV drug distribution problems that have been 
experienced by various public health facilities since the inception of the ARV rollout 
programme by the South African Government in the year 2003. 
 
The background provided below details the initiation, implementation and progress 
made on the ARV rollout programme with regards to ARV drug distribution since the 
year 2003 to the present. A common problem identified with all the ARV rollout 
programmes discussed below namely, the current Operational Plan, the Evaluation 
Report , the Free State Report, the STRETCH Programme, and a previous study is 
the inefficient and ineffective drug distribution system.  
 
Each programme or documented report mentioned above is discussed separately 
below. 
 
1.2.1 The current Operational Plan  
 
The supply of ARVs through public health facilities to patients is part of the 
Comprehensive Care, Management and Treatment (CCMT) programme under the 
HIV/AIDS Policy in South Africa. The CCMT programme was implemented in 
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November 2003 by the South African government through a document called the 
Operational Plan for Comprehensive HIV and AIDS Care, Management and 
Treatment (OPCCMT) for South Africa. The OPCCMT is an implementation strategy 
document used for the universal access to ART in the context of the existing State 
response to HIV/AIDS in SA (National Department of Health (NDoH), 2003:13-14, 
17).  
 
The OPCCMT provided for the following drug distribution related strategies with 
regards to ART provision (NDoH, 2003:14): 
 
 Provincial implementation plans to ensure the timely delivery of high quality 
treatment and care and a schedule for rollout across district hospitals and 
health centres 
 Procurement and/or production of the necessary medications and 
consumables at the lowest prices possible, and an increase in capacity and 
security of the drug distribution process. 
 
The OPCCMT aimed to ensure a successful implementation of the CCMT 
programme of the HIV/AIDS policy. Critical features of the OPCCMT entail 
recognising the critical role of ARVs in the treatment of HIV/AIDS patients, providing 
ARVs at public health facilities to HIV/AIDS patients who could not afford them, and 
ensuring an urgent implementation of the OPCCMT (NDoH, 2003:12-18, 25). 
 
The major objectives of the OPCCMT include a sustainable programme of a cost-
effective and efficient supply of ART without compromising the quality of care, a 
continuum of care in the development of a system that safely delivers life sustaining 
care and treatment, drug procurement that ensures secure and sustainable supply of 
medicine at a volume large enough to meet the demand envisioned, and an effective 
drug distribution system (NDoH, 2003:38-39). 
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The NDoH (2003:40) states that to ensure an effective distribution system, some of 
the distribution factors that require to be upgraded are improving inventory 
management; investing in more secured storage facilities; ensuring an efficient and 
secure transport system between central warehouse facilities, provincial 
pharmaceutical depots and public health service points; improving packaging to 
support inventory control; and providing the ARVs through the public health facilities 
to the patients. 
 
During the execution of the OPCCMT, from November 2003 to June 2004, problems 
such as the drug distribution and management of ARVs were identified as major 
hindrances to the continuous provision of ARVs to the patients (Public Health 
Service (PHS) ARV Rollout, 2004:4-5, 13). In July 2004, seven months after the 
implementation of the OPCCMT, an investigation was conducted to assess the 
plan’s effectiveness regarding whether its goals and objectives had been achieved. 
The results were compiled and published in an evaluation report (see 1.2.2 below). 
 
1.2.2 The Evaluation Report 
 
The evaluation report quantified the number of people who had been initiated on 
treatment, the types of systems that were in place, and whether people’s lives were 
being saved. The statistics indicated that amongst the Free State population of 2.8 
million, 470 000 people were infected with HIV, 31 000 had HIV/AIDS, of whom only 
100 (0.3 %) were receiving treatment (PHS ARV Rollout, 2004:12).  
 
The low percentage of patients on treatment was due to the lack of an efficient and 
effective distribution system to supply the drugs. The evaluation report further 
indicated that inefficient and ineffective distribution systems resulted in hospitals not 
receiving their ordered quantities on time, hence failing to provide clinics with a 
continuous supply of ARVs. The evaluation report proposed measures to address 
the drug distribution problem by having a drug tracking system in place. The tracking 
system was implemented to trace the movement of drugs from the suppliers, 
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through the depots, to the facilities and finally to the patients (NDoH, 2003:157, 160). 
The evaluation report concluded that the OPCCMT needed restructuring to optimise 
the CCMT programme of HIV/AIDS policy, not only in the Free State, but in the 
whole of South Africa. 
 
In 2005, a year after the national review of the OPCCMT was completed, each 
province assessed its implementation progress. The findings of the OPCCMT’s 
effectiveness in the Free State were reported in the September 2005 issue of the 
Free State Report (see 1.2.3 below). 
 
1.2.3 The Free State Report 
 
The Free State Report (Free State Department of Health (FSDoH), 2005:6-7) 
indicated that since the inception of the OPCCMT programme in November 2003, 
only 3 560 patients in the province had commenced ART, while 2 146 were still 
awaiting treatment initiation. This was a cause for concern as there is a high 
mortality rate among patients qualifying for, but not receiving, treatment. This 
resulted in the restructuring of the OPCCMT in the Free State and the adoption of 
the so-called Streamlining Tasks and Roles to Expand Treatment and Care for HIV 
(STRETCH) programme in May 2007 to address some of the problems identified 
during the OPCCMT implementation. 
 
1.2.4 The STRETCH Programme 
 
According to Fairall, Bachmann, Lombard, Zwarenstein, Van Vuuren, Steyn, 
Cornick, Boulle, Lewin, Stein, Uebel, Faris, Meyers, Bateman, Shai-Mahtu and 
Chapman (2006:3), innovative solutions were required to expand treatment access 
rapidly, without compromising HAART treatment outcomes and to still be effective 
within the limited human resources. STRETCH was initiated as a health system 
intervention to support the integration and decentralisation of HIV services (Fairall, et 
al., 2006:2). The aim of the STRETCH programme was to improve the ART access 
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and patient waiting times without lowering the current standards of care for the 
people receiving ARVs.  
 
Since the implementation of the STRETCH programme in 2007, there has been a 
measure of success in reducing the waiting time period of initiating patients onto the 
ART rollout programme. This was due to an improvement in the enrolment of 
patients onto the ART programme by the nurses. However, the model of care has 
been overwhelmed by the demand for treatment as many patients die after enrolling, 
but before receiving ART as delays in drug distribution persist. 
 
1.2.5 A Previous Study 
 
A study was conducted in the Free State (Steyn, Schneider, Engelbrecht, Rensburg-
Bonthuyzen, Jacobs & van Rensburg, 2009:1-3) on scaling up the distribution and 
the management of ARV drug access in the public sector. The study focused on 
mobilising and training pharmaceutical staff for ART regarding ordering, distributing 
and storing medicines, to ensure the continuity of ART supplies. 
 
According to Steyn, et al. (2009:2-5), the key challenges that hampered optimal 
performance in the distribution of drugs were as follows: preparing and packaging 
patients’ treatment; transporting of ARVs to peripheral clinics; the limited storage 
space at the clinics; and the lack of electronic systems to facilitate the drug delivery 
to the peripheral clinics. 
 
The recommendations to ensure an uninterrupted supply of ARVs were that facilities 
had to (Steyn, et al., 2009:3-6): 
 
 Meet certain accreditation requirements such as, maintaining a minimum level 
of four weeks’ stock, and Standard Operating Procedures (SOPs) for 
registering and restricting access to places of storage 
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 Institute electronic ordering and stock management systems and ensure that 
orders are processed within 48 hours 
 Ensure adequate storage space and keep levels of shrinkage due to damage 
or theft to below 0.5%.  
 
In conclusion to the background, the Operational Plan, the Evaluation Report, the 
Free State Report, the STRETCH programme and the previous study conducted, all 
identified the ineffective and inefficient drug distribution system as one of the main 
problems that hinders an effective ART rollout to HIV/AIDS patients. The problem 
statement below was formulated to highlight the distribution problem that exists at 
the Manapo Hospital with the aim of recommending an improved drug distribution 
system. 
 
1.3 PROBLEM STATEMENT  
 
The lack of effective ARV drug distribution practices at the Manapo Hospital results 
in the ineffective and inefficient management of ARVs, and as a result, leads to drug 
supply shortages. 
 
1.4 RESEARCH QUESTIONS  
 
The study aims to answer the following research questions: 
 
 What practices are currently performed to ensure the effective and efficient 
distribution of ARVs? 
 Are the current practices effective and efficient? 
 What recommendations can be made for more effective and efficient 
distribution practices? 
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1.5 AIM AND OBJECTIVES OF THE STUDY 
 
The purpose of this study is to explore and describe the current ARV drug 
distribution practices performed in the Manapo Hospital and develop 
recommendations to improve the distribution system. 
 
In support of the main objectives, the sub-objectives of the study are as follows: 
 To determine the existing practices in the distribution of ARVs 
 To determine the effectiveness and efficiency of the existing practices 
 To make recommendations for more effective and efficient ARV distribution 
practices. 
 
1.6 ACRONYMS AND ABBREVIATIONS 
 
The following acronyms and abbreviations are used throughout this study: 
 
 ARV  :  Antiretroviral 
 ART  : Antiretroviral Treatment / Therapy 
 HAART : Highly Active Antiretroviral Treatment 
 SOP  : Standard Operating Procedure 
 
1.7 DEFINITION OF KEY CONCEPTS 
 
In the context of this study, the following meanings are ascribed to the concepts 
embodied in the title and the problem statement: 
 
 Antiretroviral medication (ARV): This is a drug used in the treatment of 
HIV/AIDS (Sande & Volberding, 1999:97). Please note that the terms “ARVs”, 
“drugs”, “inventory” and “stock” will be used to refer specifically to ARVs in the 
context of this study.  
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 Distribution: Refers to the dispensing, delivery and issuing of ARV drugs 
(ARV reports, 2008:2). 
 
 Effectiveness: A process is effective when it produces the intended or 
expected results, thereby satisfying the customer. It is a measure of how 
successfully the supply of a product is experienced by users and consumers, 
that is, how well service conforms to their expectations or how well goods 
satisfy their needs (Pienaar & Vogt, 2012:20). 
 
 Efficiency: A process is efficient when it is performed in the best possible 
manner with the least cost, waste of time and effort. An efficient process is 
satisfactory and economical to use. Efficiency generally means achieving an 
objective at the lowest possible cost (Pienaar & Vogt, 2012:20). 
 
 Highly Active Antiretroviral Treatment (HAART): This is the combination 
treatment of Antiretroviral drugs used in the therapy of HIV/AIDS (Rang, Dale, 
Ritter & Moore, 2003:659). 
 
1.8 RESEARCH DESIGN AND METHODOLOGY 
 
The research design determines the methods to be used to obtain the subjects, 
collect data, analyse data and interpret results (De Vos, Strydom, Fouché & Delport, 
2011:142-143). This study will be quantitative in nature and will make use of 
explorative, descriptive and contextual research designs. The researcher will 
describe the existing ARV drug distribution practices at the Manapo Hospital, 
determine how effective the practices are, and recommend more effective and 
efficient practices if necessary. 
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1.8.1 Quantitative research  
 
Kumar (2011:13) defines quantitative research as a structured approach to an 
enquiry. With quantitative research, all entities that form the research process, which 
include objectives, design, sample, and the questions to be answered by the 
respondents, are all predetermined. Kumar (2011:11) further indicates that 
quantitative research is appropriate for research that aims to determine the extent of 
the problem, issue or phenomenon. 
 
In this study, quantitative research is used to determine the extent of the ARV drug 
distribution problem in the QwaQwa district. The formulated problem statement of 
this research states: The lack of effective ARV drug distribution practices at the 
Manapo Hospital results in the ineffective and inefficient management of ARVs, and, 
as a result, leads to drug supply shortages. 
 
The study aims to address the research problem by using quantitative research that 
is exploratory, descriptive and contextual in nature.  
 
1.8.2 Exploratory research  
 
De Vos, et al. (2011:95) describes exploratory research as a study that investigates 
relatively unknown phenomena for the researcher and participants in order to gain 
new insight and understanding into the phenomenon. In this study, the researcher 
will use the exploratory approach, as there is not enough information known on the 
best practices for an efficient and effective ARV drug distribution system in the 
QwaQwa district. 
 
1.8.3 Descriptive research 
 
According to De Vos, et al. (2011:96), descriptive research presents a picture of 
specific details of a situation and focuses on the “why” and the “how” questions. 
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Descriptive research is usually performed to develop knowledge on which problems 
and explanations of subsequent research will be based. In this study, the research 
will describe the current ARV drug distribution practices at the Manapo Hospital. 
 
1.8.4 Contextual research 
 
Babbie and Mouton (2006:272) describe a contextual study as one in which the 
phenomenon is studied holistically. According to Struwig and Stead (2001:12), 
contextualisation provides the necessary comprehensive description of the 
environment or the social context of the research participants. In this study, 
contextual research will be used to contextualise the objective and sub-objectives as 
the investigation took place in a specific setting (QwaQwa) under certain 
circumstances (drug supply management). 
 
1.8.5 Research population and sample size 
 
The population is the entire set of objects or people that are the focus and about 
which the researcher wants to determine some characteristics (Bless, Higson-Smith 
& Kagee, 2006:98). The target population of this study will comprise of previously 
and currently employed pharmacists and pharmacist assistants at the Manapo 
Hospital who have been or are involved with the distribution of ARVs since the 
hospital's ARV drug distribution programme commenced in 2004 (South African 
Government Information, 2004:1). According to the Manapo Hospital employee 
records, this is about twenty-one participants. The target population will thus be the 
sample size due to the limited number of participants. 
 
1.8.6 Data collection 
 
According to Leedy and Ormrod (2013:151), the common type of data collection 
methods are interviews, questionnaires and written documents. The data collection 
method that will be used mainly in this study is questionnaires. Saunders, Lewis and 
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Thornhill (2009:360) define a questionnaire as a technique of data collection in 
which people are asked to respond to the same set of questions listed in a 
predetermined order. Questionnaires often make use of checklist and rating scales. 
 
The questionnaire will be divided into two parts. The first being the demographics of 
the participants and the second being structured questions based on the research 
questions. Self-administered questionnaires will be mailed, faxed or e-mailed to the 
participants or a drop-and-collect technique will be used according to respondents' 
preferences. 
 
The role of the researcher will be to collect and collate the data, then capture the 
collected data onto a spreadsheet using Microsoft Excel®. The researcher together 
with a statistician will use descriptive statistics to analyse the data. According to De 
Vos, et al. (2011:251), descriptive statistics is a data analysis method that entails the 
organisation, display and interpretation of data. The data analysis will enable the 
researcher to reduce the data to an interpretable form so that aspects of the 
research problems could be studied, tested and meaningful conclusions drawn. 
 
1.8.7 Validity and reliability 
 
The validity of the measuring instrument will be ensured during the data collection 
process. According to De Vos, et al. (2011:172-173), the validity of a measuring 
procedure is the degree to which the measurement process measures the variable it 
claims to measure. The validity that will be used to determine and assess the 
measuring instrument’s ability in this study will be “content validity” and "face 
validity". Content validity is concerned with representatives or sampling adequacy of 
the content of the measurement, while face validity concerns the superficial 
appearance or face value of a measuring procedure (De Vos, et al., 2011:173). 
 
On the other hand, reliability refers to whether or not the same answer is obtained by 
using an instrument to measure something more than once (Bernard, 2013:46). The 
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accuracy of the research data can be measured only when its consistency can be 
measured. The reliability of the measuring instrument will be assessed on whether 
the respondents were able to answer the questions without any difficulties. 
 
The research design and methodology will be discussed in greater detail in Chapter 
three. 
 
1.9 SIGNIFICANCE OF THE STUDY 
 
The results of the study will enable other hospitals to not only improve their drug 
distribution processes, but also ensure a better management of the ARV supply 
chain. Patients will be able to obtain a continuous monthly supply of ART, thereby 
increasing drug adherence and prolonging life. There will also be a positive impact 
on healthcare, the workplace and the economy as a whole due to factors such as 
fewer funds being spent on combating opportunistic infections and treatment failure, 
and an increase in productivity in the workplace. 
 
1.10 ETHICAL ISSUES APPLICABLE TO THE STUDY 
  
The ethical issues applicable to the study were as follows: 
 
 Permission to undertake the study: The research was reviewed and 
approved at the proposal stage by the Faculty of Health Science 
Research Technology and Innovation (FRTI) committee. Thereafter, 
approval to conduct the study in the QwaQwa district was obtained from 
 the Head of Department of the Free State Department of Health. A copy 
of the letter of approval and ethical clearance from the Faculty of Health 
Science Research, Technology and Innovation (FRTI) committee, and a 
copy of approval to conduct the study from the Head of Department of the 
Free State Department of Health are attached in Annexures A and B, 
 respectively. 
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 Research study tools: The ethics pertaining to the use of research study 
tools such as the data collection tools and the reporting of the research 
findings amongst others, will be ensured by the researcher by eliminating 
possible scientific misconduct. 
 
 Voluntary and informed participation: The researcher will brief the 
participants on what the study is about and make participants aware of 
their rights to participate. Thereafter, an informed consent will be signed 
 by both the participants and the researcher prior to completing the 
questionnaire. A copy of the informed consent is attached as Annexure C. 
Confidentiality will be ensured by the researcher by holding the 
participants' information in confidence and not making it known to the 
public. 
 
Neuman (2011:152) states that confidentiality allows the researcher to 
attach the information to participants, but keep it secret from public 
disclosure. Therefore, the researcher will ensure confidentiality by 
 releasing the data in a way that does not permit anyone to link specific 
individuals to the information. Neuman (2011:152) further states that 
anonymity is ensured if there is no connection between the participants' 
names and the information collected. Based on the author's definition, 
absolute anonymity will not be ensured in this study as the researcher 
kept a list of participants' names and tracking numbers to identify the non-
respondents, for follow up purposes only. The list of participants' names 
and numbers will however be safeguarded from the public and will only be 
accessed by the researcher. 
 
The above ethical issues will be discussed in detail in Chapter three. 
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1.11 DISSEMINATION OF FINDINGS 
 
The results of the research will be presented at the Free State Pharmaceutical 
Forum meeting to be held at the Free State Department of Health in Bloemfontein, 
and at the 2014 Eighth Annual HIV/AIDS conference. A copy of a peer reviewed 
treatise will be submitted for publication at the NMMU South campus library in Port 
Elizabeth. The results will also be presented to the hospital management and made 
available to the Free State Provincial Department of Health. 
 
1.12 CHAPTER OUTLINE 
 
The research will include the following chapters: Chapter one will introduce the study 
and review the background to this research. The second chapter will be composed 
of two parts. The first part will review the importance of antiretroviral treatment in the 
life of an HIV/AIDS patient and the second part will describe the theory on supply 
chain management. Chapter three will outline the study design and methodology 
used, which will be followed by Chapter four focusing on reviewing the results and 
discussing the findings. Chapter five will present the conclusions drawn and 
recommendations made on improving the current drug distribution practices at the 
Manapo Hospital.  
 
1.13 CHAPTER SUMMARY  
 
HIV/AIDS in South Africa is a prominent health concern as South Africa is reported 
to have more people living with HIV/AIDS than any other country. The interpretation 
of HIV prevalence trends in South Africa is increasingly complex as the epidemic 
matures and prevention, care and treatment efforts are implemented. HIV/AIDS 
prevalence remains disproportionately high for females in comparison to males, and 
peaks in the 25-29 year age group, with the rate being particularly high amongst 
pregnant women. 
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Although HIV/AIDS infection is high in South Africa, with ART, HIV-positive people 
can lead relatively normal healthy lives. However, access to ART is limited and 
results in high levels of AIDS-related mortality and morbidity throughout the country. 
The supply of ARVs to HIV/AIDS patients in most provinces is hindered by various 
factors such as ineffective and inefficient drug procurement and drug distribution 
systems. For example, in the Free State Province, mainly in the small rural area 
called QwaQwa, a major barrier to the consistent supply of HAART was identified to 
be the lack of an effective and efficient ARV drug distribution system. This resulted 
in QwaQwa experiencing major drug supply shortages.  
 
A brief overview of the research objectives and design was discussed. This will be 
described in greater detail in Chapter three. 
 
A review of related literature is the topic of the next chapter. 
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CHAPTER TWO 
 
LITERATURE REVIEW 
 
2.1 INTRODUCTION 
 
This chapter is presented in two sections namely (i) a brief overview of ART 
management and (ii) a description of supply chain management. 
 
Antiretroviral (ARV) therapy has become the global cornerstone for persons with 
HIV/AIDS. The South African government is committed to providing Antiretroviral 
treatment (ART)  through the public health facilities, and the country's Department of 
Health (DoH) is in the process of training more staff and increasing the rollout of 
treatment for easy accessibility to all citizens. 
 
Much research has been done on the importance of maintaining treatment supply to 
those in need since the implementation of the ARV rollout programme in 2003 by the 
South African Department of Health. As previously mentioned in Chapter one under 
the study background, improvement of the drug distribution related strategies with 
regards to ART provision is a common factor in maintaining a continuous ARV 
supply. This research further emphasises the importance of an effective and efficient 
ARV drug distribution system. 
 
The first section of this chapter will briefly review the importance of ARVs in the life 
of an HIV infected person and elaborate on how ARVs are supplied to patients in the 
public sector. The second section of the chapter will review the components of 
supply chain management with relevance to the study. The main areas of supply 
chain management that will be reviewed are supply chain planning and design; 
inventory management and warehousing; distribution and transportation; and supply 
chain coordination. 
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2.2 THE IMPORTANCE AND SUPPLY OF ARVs IN THE PUBLIC SECTOR 
 
Antiretroviral (ARVs) medications are drugs used in the treatment of HIV/AIDS. 
These drugs play an important role in the life of HIV/AIDS infected persons as they 
prolong life. Research has shown that HIV cannot be completely eradicated from the 
human body. However, with the correct use of ARVs, the HIV virus can become 
dormant, but if the use of the drugs is interrupted, there is a potential risk of virus 
reactivation (Rang, Dale, Ritter & Moore, 2003:657, 659-650).  
 
Treatment of HIV/AIDS is life-long and once initiated it must not be interrupted and 
has to be taken on a daily basis for the rest of the person’s life. In South Africa, 
access to ART is either through the private or the public sector. The main focus of 
this study is on the treatment provided by the public sector. 
 
In the public sector, when patients are initiated onto treatment, they are issued with 
their first month’s supply of ARVs, and given a three-week return date to report back 
to their initiation centres. There are a number of reasons why patients are given a 
three-week return date. These include to perform a pill-count of the balance of the 
medication to check whether there are any missed doses; to assess and further 
educate the patient on the management of the drugs' adverse effects; to provide 
further counselling on the importance of adherence and compliance; to issue the 
following month's supply of treatment; and to inform the patients about the down-
referral system, that is, where to collect their continuous supply of treatment. Most 
importantly, a three week return date is given to ensure that patients collect their 
following month's supply while they still have a few days of medication remaining 
from the first collection to avoid treatment interruption.  
 
A three-week and not a four-week return date serves as an early reminder for the 
patients to collect their follow up treatment. Should they miss their return date due to 
unforeseen circumstances, they still have a week's supply of medication to sustain 
them. It is of critical importance for the patients to collect their treatment on their 
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allocated dates to avoid treatment interruption. There are only a limited number of 
drugs to choose from, and once the patient fails to respond to one or two HAART 
regimens, there is no alternative treatment, and the patient’s health will deteriorate 
and he/she will eventually die.   
 
Effective and efficient drug distribution practices have to be followed by the relevant 
personnel to ensure a consistent supply of ARVs to the patients.  
 
SUMMARY  
 
HIV/AIDS cannot be cured. However, with antiretroviral treatment, patients can lead 
a normal healthy lifestyle. There are not many drug options to choose from. Once 
the patient fails to respond to one or two HAART regimens, there is no alternative 
treatment, and the patient’s health will deteriorate, leading ultimately to death.  
 
It should be noted that the importance and supply of ARV therapy is more complex 
than described here. However, the emphasis of this study is not on the dynamics of 
the ARV therapy, but on the drugs' distribution from one point to another to provide 
easy continuous access of treatment to patients.  
 
Therefore, the brief explanation on the importance of ARVs' supply in the public 
sector provided above is to indicate the importance of ensuring a continuous supply 
of treatment to patients, to avoid drug resistance and therapy failure. 
 
Successful therapeutic intervention not only entails knowledge about the illness, but 
also requires a consistent ARV drug supply to patients. Therefore, a continuous 
supply of ARVs to patients is key and essential in the avoidance of resistance 
development and the maintenance of long-term health benefits. 
 
To avoid an interrupted supply of ARVs, patients have to receive constant supplies 
of their treatment. The continuous supply of ARVs to patients can be achieved 
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through a well-managed supply chain. This is the topic of the second part of this 
chapter. 
 
2.3 SUPPLY CHAIN MANAGEMENT 
 
2.3.1 Introduction 
 
ARVs are procured from the depot by the individual hospitals that then warehouse 
and distribute the drugs to various peripheral clinics where they can easily be 
accessed by patients. Unfortunately, there seems to be a problem in obtaining the 
ARVs from the depot by the hospitals. The hospitals claim the depot maintains bad 
stock-keeping and is therefore unreliable in the timely delivery of the drugs. On the 
other hand, the hospitals lack warehousing facilities; there are no proper inventory 
management procedures in place, and the transport system between the hospitals 
and the peripheral clinics is unreliable. The depot and the hospitals appear to lack 
proper measures that ensure smooth distribution operations resulting in an 
unsatisfied customer, who is the patient in need of treatment.  
 
The study focuses on ways to address the drug supply chain problems surrounding 
the hospital and minimising the detrimental effects they have on patients by 
reviewing supply chain management in order to make recommendations to improve 
the drug distribution practices. 
 
Hugos (2011:4) defines supply chain management as the coordination of production, 
location, inventory, and transportation among supply chain participants, to achieve 
the best mix of responsiveness and efficiency for the market being served.  A supply 
chain is a network of organisations that work together to convert and move goods 
from the raw material stage to the end user (Verma & Boyer, 2010:19). A supply 
chain consists of all parties involved, directly or indirectly, in fulfilling a customer 
request.  
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The four main components of supply chain management discussed in this study are: 
supply chain planning and design; inventory management and warehousing; 
distribution and transportation; and supply chain coordination. Each component is 
discussed in more detail below. 
 
2.3.2 Supply chain planning and design 
 
According to Pienaar and Vogt (2012:34-45), the success of a business is 
dependent on an integrated design of its business strategy and its supply chain. 
These authors state that the proper planning and design of a supply chain is of 
critical importance in a business as it eliminates problems such as poor coordination 
of effort, long cycle times, communication problems, customer service issues, and 
relatively high inventory levels for the level of customer service to be achieved. The 
authors further state that before supply chain planning and design are performed, a 
business strategy, which is in alignment with its specific supply chain, has to be 
formulated. 
 
The aim of the business strategy is to have a competent business based on specific 
goals and objectives, while that of a supply chain is to establish a working 
relationship with all its supply chain partners, including suppliers, distributors and 
customers. The objectives of a business strategy are built on long-term goals, the 
type of product offered, the kind of activities involved, the resources required, as well 
as the external factors that affect the business and the expectations of all parties 
involved (Pienaar & Vogt, 2012:34-45). The objectives of a business strategy should 
be in alignment with that of the supply chain. After the aim and objectives of the 
business strategy and its supply chain have been established, planning and design 
of the supply chain commences.   
 
There are three levels of supply chain planning namely, strategic planning, tactical 
planning and operational planning. The only difference between the three levels of 
planning is the time horizon for the planning (Ballou, 2004:38). Strategic planning is 
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based on long-term decision-making whereby decisions are made for a period of 
three to five years. Tactical planning is intermediate, with decisions made on an 
annual basis, while operational planning involves decisions made on the day-to-day 
running of the business. Therefore, with the ARV drug distribution system under 
study, the planning involved is at a strategic level.  
 
Below are the four main areas to address during strategic planning, which are, 
customer service levels, facility location, inventory decisions and transport strategy. 
Ballou (2004:39-41) describes the four areas of strategic planning as follows:  
 
 Customer service levels: There are two kinds of customer service levels 
namely, the low and the high service level. The type of level is defined 
according to the number of service locations available and the transportation 
cost to move inventory from one location to the other. Low service level has a 
centralised warehouse location that provides various sites using less 
expensive transportation, while the high service level has high transportation 
costs due to the absence of a central warehouse, therefore resulting in 
delivery to various customer service locations.  
 
 Facility location: During planning the facility location, sourcing and stocking 
points have to be established, and the number of stocking locations and their 
relevant size capacity have to be determined. Stock movement from the 
sourcing points through the stocking points and finally to the customers 
should be easy to track.  
 
 Inventory decisions: Inventory can be managed using either the push or pull 
strategy. The push strategy determines the quantity of inventory to be 
supplied to the stocking points, while the pull strategy uses the replenishment 
rules to decide on how much inventory to keep at the stocking points.  
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 Transport strategy: When strategising on transportation, decisions have to 
be reached on the mode of transport used, the shipment size, as well as the 
routing and the scheduling of deliveries. 
 
A supply chain model can be designed once strategic planning on customer service 
levels, facility location, inventory decisions and transport strategy has been 
completed. 
 
Supply chain design involves the planning and development of the supply chain to 
support the value proposition and goals of the organisation, with a proactive 
approach to support the customer. The design specifics according to Fawcett, Ellram 
and Ogden (2007:222), include: 
 
 identifying the steps that used the most time and resources 
 identifying processes that take too long 
 analysing who possesses the power in the supply chain (for example, the 
distributor) 
 determining who has the best linkages with the customer 
 isolating major processes required, such as inventory management, and 
 establishing what the ideal supply chain should look like. 
 
According to Fawcett, et al. (2007:224), decisions involved in the supply chain 
design include: membership (who the supply chain partners are); the structure of the 
relationships (a structure amongst partners on who provides what service to whom); 
and focus of control (determine who is the sole supplier and distributor within the 
supply chain). All information on supply chain processes should be acquired prior to 
the planning and design of the actual supply chain. Selecting the proper design 
greatly affects the efficiency and effectiveness of the supply chain. 
 
There are two types of supply chain designs namely, supply-to-stock and supply-to-
order. The supply-to-stock is set up for maximum efficiency, while the supply-to-
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order is set up for maximum responsiveness. The supply-to-stock allows for stock 
purchasing in large quantities, processing of orders in batches, holding enough 
inventories at the warehouse to sustain demand, and the transportation of stock in 
bulk. In the supply-to-order strategy, the process is flexible as it has to be responsive 
to quick changeovers, short lead-times and offer premium transportation where 
single order processing is undertaken.  
 
Figure 2.1 below illustrates the typical steps that should be followed in the 
development and implementation of the supply chain based on a supply-to-order 
strategy (Pienaar & Vogt, 2012:40). These will now be discussed. 
 
Figure 2.1: Supply chain development and implementation 
 
 
 
 
 
 
 
 
 
 
Source: Pienaar and Vogt (2012:40) 
 
Understanding organisational context 
The business context and strategy should be understood in terms of the products 
offered and the customer segments served. Other organisational factors to take into 
account are the business infrastructure and procurement systems. Basic 
infrastructure structures such as buildings and the type of roads constructed should 
be in alignment with the business context. The procurement system should be 
defined and  designed in accordance with the business strategies.  
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Identifying supply chains 
The basis for understanding and identifying different supply chains is through the 
business knowledge of its products and its market. The business needs to focus on 
the supply of major product lines, and to indicate production locations and its 
suppliers. All these focus areas need to be in alignment with the business aim and 
objectives. 
 
Major supply chain drivers 
Supply chain drivers are the building blocks of a competitive business. The major 
supply chain drivers relate to flexibility, responsiveness, reliability, availability, and 
lowest delivery costs (Fawcett, et al., 2007:32-35). All these drivers play important 
interrelated roles. 
 
Flexibility is required when problems are experienced around the structured supply 
chain operations. For example, if the vehicle allocated for the transportation of goods 
breaks down, alternative transport has to be available (Pienaar & Vogt, 2012:41). 
Responsiveness on the other hand makes the firm more flexible and responsive to 
customers' changing requirements. Improving supply chain responsiveness requires 
firms to use supply chain relationships, utilise business processes reengineering, 
automate warehouses, and design new products or services (Wisner, Keah-Choon & 
Leong, 2012:24-25). 
 
Reliability represents the notion that a product can be relied on. Availability is the 
continuous accessibility of the product offered by the business to its customers. 
Product availability has to be ensured when demand occurs at any given time 
(Hugos, 2011:57). The last supply chain driver, which is lowest delivery costs, are 
valued by customers, but in turn present managers with unrelenting pressure to 
reduce costs. Four cost reduction strategies that are widely applied are production 
enhancement, adoption of advanced process technology, locating facilities in 
countries with low-cost inputs, and sourcing from the world's most efficient suppliers 
(Pienaar & Vogt, 2012:40-43). 
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Although the supply chain drivers determine the competitiveness of the business, 
they are influenced by supply and demand uncertainties. For example, if the supplier 
cannot supply the customer with ordered stock due to factors such as country-wide 
stock shortages, two types of supply chain drivers namely, reliability and availability, 
are compromised. 
 
Establishing supply chain vision and purpose 
The supply chain vision is to provide customer satisfaction through efficient and 
effective organisation operations, and the purpose is to ensure a sustainable supply 
chain (Pienaar & Vogt, 2012:42-43). 
 
Supply chain SWOT analysis 
SWOT is an analysis of an organisation's strengths, weaknesses, opportunities, and 
threats (Fawcett, et al., 2007:519). The SWOT analysis is used to determine the 
position the business is in and to develop the business based on the available 
opportunities. The strengths of the business should be turned into long-term goals, 
weaknesses are to be eliminated, opportunities pursued, and threats removed. 
Some of the examples of SWOT analysis are as follows (Fawcett, et al., 2007:191-
192): 
 
 Strengths: Strengths such as excellent customer relationships, low production 
costs in the industry, effective information technology systems, and talented 
personnel should be turned into long-term goals. One of the strengths of the 
public health organisation is procuring medicine from pharmaceutical firms at 
low costs through the tender system. 
 
 Weaknesses: Weaknesses that are to be eliminated are poor product quality, 
inferior delivery speed, lack of global infrastructure, and slow decision-making 
because of bureaucracy. An unreliable transportation system has been 
identified as a weakness in the delivery of medicine and therefore has to be 
eliminated. 
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 Opportunities: Key customers looking for longer term relationships and major 
competitors investing in a service or product that is not generating profit can 
be some of the opportunities of an organisation.  
 
 Threats: Being overly dependent on a few customers and having excess 
production capacity coming on line are some of the examples of 
organisations' threats. Regarding the public sector, threats such as a single 
and rigid transport system, whereby alternative or back-up transport is not 
available, is considered a threat to a continuous delivery of stock to 
customers. 
 
Strategic objectives 
According to Farahani, Rezapour and Kardar (2011:44-47), strategies are used to 
determine how to get to the chosen objectives. The three main objectives of an 
organisation are capital reduction, cost reduction and service-level improvement. 
Strategic objectives need to be identified using strategic planning.   
 
As per Figure 2.1 on page 25, the establishment of the strategic objectives is the last 
phase of supply chain development during strategic planning. Supply chain 
management now proceeds from the development phase to the implementation 
phase in which strategic focus areas and action plans are of major importance. 
 
Strategic focus areas and Action plans  
The focus areas of a manageable supply chain strategy are built on strategic 
objectives and action plans. The focus areas for the business are operational 
efficiency and effectiveness, reverse logistics, inventory optimisation, risk 
management, relationship management, supply chain planning and information 
management. Pienaar and Vogt (2012:45-47) define the above-mentioned focus 
areas as follows:  
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 Operational efficiency and effectiveness: This ensures the smooth running of 
supply chain operations. The focus areas and action plans are to have an 
executable supply chain. That is, the efficiency and effectiveness of the 
business operations rely on how well the supply chain processes can be 
operated within their limited resources.  
 
 Reverse logistics: Appropriate channels have to be created to handle the 
return of goods from customers.  
 
 Inventory optimisation: Required stock levels at all stocking points should be 
maintained at all times, taking into account factors such as lead-times, 
replenishment cycles and safety stock. There should also be a system in 
place that easily tracks the location and movement of stock at all points.  
 
 Risk management: The objective of risk management is to anticipate, avoid 
and neutralise risks. For example, if a supplier cannot supply a customer's 
order, there should be measures or contingency actions in place to deal 
effectively with such uncertainties and complexities to ensure that the 
customer's order is filled as soon as possible.  
 
 Relationship management: Mutually beneficial relationships with suppliers, 
management and customers have to be established and maintained. This will 
ensure that everyone plays their part in the management of an effective and 
efficient supply chain.  
 
 Supply chain planning: Supply chain planning processes such as inventory 
management, warehousing, distribution and transportation should support the 
business supply chain decision-making, execution and monitoring. 
 
 Inventory management: Accurate information has to always be available to 
avoid duplication of supply chain operational processes. A consistent data 
structure has to be established throughout the supply chain to facilitate 
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effective and efficient decision-making and execution. Data on factors such as 
stock quantities on order, lead-times, stock balances in the warehouse, and 
all other relevant documentation should always be accurate and available for 
retrieval. 
 
Key Performance Indicators 
Key performance indicators (KPIs) are used to assess progress on the implemented 
strategic focus areas and action plans. Pienaar and Vogt (2012:45-47) provide the 
following examples of KPIs of the above-defined strategic focus areas and action 
plans: 
 
 Operational efficiency and effectiveness: The order fulfilment cycle time and 
delivery performance ensures the timely delivery of the ordered stock 
quantities is within their specified lead-times and at the correct quantities. For 
example, the stock ordering process is considered efficient and effective if the 
stock is delivered within the specified time, at the correct location and in 
correct quantities. 
 
 Reverse logistics:  A data structure that accounts for all types of stock returns 
by the customer to the supplier. There should be a system in place that 
shows all forms of stock movement, which includes stock returns, reasons for 
the returns and what rectification procedures were followed.  
 
 Inventory optimisation: The stated lead-times should coincide with the actual 
days taken from the time the order is placed with the depot to the time of 
stock receipt (delivery) at the ordering facility. For example, the waiting time 
stipulated by the supplier should coincide with the time from the order 
placement with the supplier to the time the stock is received by the customer. 
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 Risk management: The frequency of major incidents and reportable losses 
such as stock theft should be assessed. There should be a security system in 
place to minimise any form of losses encountered by the organisation. 
 
 Relationship management: Supplier performance is scored on the timely 
delivery of the correct order quantities. A long-term relationship should be 
maintained with only those suppliers that have high performance scores. 
 
 Supply chain planning: One should have a structure in place to deal with 
factors such as inventory levels, supply chain throughput, and demand 
forecast accuracy, or customers' estimated stock order. The design of the 
business strategy and its supply chain is important in ensuring a successful 
business. 
 
 Information management: Accurate inventory level data at all stocking points 
and the speed of information transfer amongst all supply chain stakeholders 
should  be available at all times. An example of a system that ensures good 
information management is the Warehouse Management System (WMS) that 
is discussed later under the inventory management and warehousing section. 
 
Balanced scorecards and initiatives 
Scorecards are used for communication and for tracking progress throughout 
strategy implementation. A balanced scorecard approach to performance is a way to 
align an organisation's performance measures with its strategic plans and goals to 
effectively improve managerial decision-making (Wisner, et al., 2012:518). Action 
plans should be managed and progress measured throughout implementation. 
Adequate resources should be allocated to ensure capacity for implementation. The 
success of the cycle depends on effective teamwork. Pienaar and Vogt (2012:38, 
49-50) also state that to have a successful supply chain, sufficient resources should 
be allocated and managed, results monitored, the efficiency and effectiveness of the 
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process evaluated, deviations controlled, and the necessary rectifications and 
required adjustments made. 
 
In summary, the planning and design of a supply chain is dependent on the business 
strategy and its set objectives. A successful strategy is one that can be implemented 
and properly executed. The objectives should be suitable, feasible and acceptable to 
work with. An effective and efficient supply chain strategy linked with operational 
excellence can provide success, not only for the focal business, but also its partners 
and customers. 
 
As previously stated, one of the four main components of a supply chain discussed 
in this study is warehousing and inventory management, and this is the component 
that will be described next.   
 
2.3.3 Inventory management and warehousing 
 
The management of inventory and warehousing are key to a successful drug 
distribution system. Therefore, proper inventory management and warehousing 
procedures are essential in the maintenance of an uninterrupted flow of operations.  
 
Inventory Management  
Hugos (2011:50) defines inventory management as a set of techniques that are 
used to manage the inventory levels within different organisations in a supply chain. 
The business aim should be to reduce the cost of inventory to as little as possible, 
while still maintaining the service levels that customers require. 
 
The ultimate challenge in managing inventory is balancing the supply of inventory 
with the demand for inventory, that is, having enough inventories to satisfy the 
demands of the customers.  To ensure a consistent availability of inventory, an order 
cycle tool is used in the placing, processing and preparation of an order prior to 
shipment at various delivery locations.  For efficiency of processes, an order cycle 
33 
 
has to be completed within a stipulated cycle time. Cycle times are an indicator of 
responsiveness and are measured in terms of elapsed time from the order receipt to 
the order delivery (Fawcett, et al., 2007:413). Below is a diagram illustrating the 
steps in the order cycle process. 
 
Figure 2.2: The Order Cycle 
 
 
 
                                                                            
 
      
 
 
 
 
Source: Fawcett, Ellram and Ogden, 2007:155 
 
An order cycle consists of a flow of processes that ensures effective order 
placement systems. An order cycle starts with the determination of inventory and the 
placement of an order with the supplier. The supplier in turn prepares, transmits and 
processes the customer's order prior to shipment. On receipt of the stock by the 
customer, the stock is checked for quality and quantities delivered, where after, the 
stock is received into the storage area and packed accordingly. Frequent stock level 
checks need to be done to determine when to place the next order with the supplier. 
 
The ultimate goal of an order cycle is to consistently meet customer requirements by 
the timely delivery of good quality products at the correct quantities. An executable 
order cycle guarantees the successful management of inventory. To ensure that the 
order cycle is fully functional, the following inventory variables namely, variability, 
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lead-time dependability, on-time delivery and level of uncertainty, should be 
effectively managed. 
 
Variability 
Less variability in the order cycle length minimises the amount of safety stock at the 
warehouse. Variability can be decreased by shortening the order cycle length and 
having consistency in the activities comprising the order cycle. 
 
Lead-time dependability 
Lead-time is the elapsed time between order placement and order receipt (Jacobs, 
Berry, Whybark & Vollmann, 2011:197, 280). Reduction in lead-time translates not 
only into less inventory costs incurred, but also higher product quality. Dependability 
on the other hand refers to delivering a customer's order with a regular consistent 
lead-time, in safe condition, and in harmony with the type and quality of items the 
customer ordered (Langley Jr, Coyle, Gibson, Novack & Bardi, 2013:286).  
 
Providing a dependable lead-time reduces some of the uncertainties a customer 
faces such as low inventory levels and stock-outs. Lead-time dependability also 
embraces the correct filling of orders and reduces errors that can occur, such as the 
duplication of order processing or the shipment of incorrect quantities. The supplier 
must try to provide a given level of lead-time for orders placed by the customer as 
this will minimise the total cost of inventory and reduce stock-outs experienced by 
the customer.  
 
On-time delivery 
A time schedule for preparing the order in the warehouse should be available at all 
times to assist in the smooth running of operations. The end result, which is the 
timely delivery of stock to the customer in good condition, should be consistently 
monitored for improvement. 
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Level of uncertainty 
The types of uncertainty that can be encountered are the inconsistent availability of 
stock and an unreliable transport system. Uncertainty can be minimised by having 
safety stock that acts as a buffer during periods of stock-outs by keeping anticipatory 
stock during times of uncertainty and also by having alternative transport contracted 
to the business.   
 
The level of uncertainty in the availability of stock, among other factors, can be 
minimised by a successful order cycle system. This will further ensure good 
inventory visibility throughout the supply chain. Wisner, et al. (2012:18) indicate that 
inventory can be made visible by consistently replenishing stock at distribution 
centres. Visibility of inventory is further reinforced by having a system in place that 
allows for the tracking and tracing of inventory at any stage of the supply chain.  
 
There are two types of order system or stock order models that can be used to 
ensure stock availability at all times namely, the fixed order quantity (FOQ) approach 
and the fixed order interval (FOI) approach. The FOQ approach is further sub-
divided into condition-certainty and condition-uncertainty categories. The condition-
certainty FOQ approach orders a fixed amount of stock each time reordering takes 
place at the predetermined level, while the condition-uncertainty FOQ approach 
stock ordering pattern is dependent on seasonal stock usage, for example, influenza 
medications. By comparison, the FOI approach orders inventory at fixed regular 
intervals, regardless of stock levels, for example, chronic medications. 
 
An FOQ condition-certainty approach orders stock when the amount of inventory 
decreases to a predetermined level, and the reorder point is based upon lead-time 
or replenishment time. Below is an illustration of the FOQ condition-certainty 
approach, also called a simple Economic Order Quantity (EOQ) model. Good 
inventory management is centred around a well-planned and executable order cycle. 
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Figure 2.3: Fixed order quantity model under the condition of certainty  
 
 
 
Source: Langley Jr, Coyle, Gibson, Novack and Bardi, 2013:346 
 
Figure 2.3 above illustrates three inventory cycles whereby each cycle begins with a 
fixed stock quantity of 4000 units, the length of each cycle is a constant five weeks, 
by assuming that lead-time is constant and reordering occurs when inventory on 
hand falls to a level of 1500 units.  
 
With the simple EOQ model, conditions of certainty such as demand rate and lead-
time exist. This ensures a constant rate of stock delivery at the time needed to 
replenish the stock. The disadvantage of the EOQ model, however, is the high order 
costs, but the cost can be minimised by ordering maximum stock quantities to 
decrease the frequency of placing orders (Wisner, et al., 2012:11). 
 
The EOQ model allows for small demand variations and is suitable for firms that are 
beginning to develop inventory models with limited data availability. The EOQ 
approach is the cornerstone of inventory management and has an advantage over 
other models as the reorder point is based on the amount of stock remaining in the 
warehouse.  
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Warehousing 
A warehouse is a point in the supply chain where a firm stores and holds stock for 
varying periods of time. Amongst the various functions of a warehouse are the 
proximity of the stock to the customers, thereby having short lead-times and 
providing protection against contingencies such as transportation delays, stock-outs 
or strikes. A productive warehouse has to take on the storage role of attaining the 
logistics goals of shorter cycle times, lower inventories and better customer service 
(Coyle, Bardi & Langley Jr, 2003:284).  
 
According to Farahani, et al. (2011:30), warehousing plays a critical role in logistics 
systems as it provides the desired customer-service levels in combination with other 
logistics activities. The three basic functions of a warehouse are stock movement, 
storage and information transfer. 
 
Improving efficiency and productivity is a major management focus in warehousing 
operations, that is, maximising the use of space allocated to each activity while 
minimising the time taken to undertake the activity (Emmett, 2005:90). Therefore, 
properly utilised space through carefully planned inventory management and 
distribution operations is important. Below is an illustration of the processes that 
should occur in the warehouse. 
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Figure 2.4: Basic Warehouse Operations  
 
 
 
INPUT 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                           OUTPUT 
 
 
Source: Coyle, Bardi and Langley Jr, 2003:300 
 
To summarise the above warehouse operations, product movement occurs in four 
operations (The summary below is that of the researcher based on the above 
diagram): 
 
 Receiving stock into the warehouse from the supplier. The stock is physically 
moved from the delivery vehicle into the receiving dock, then checked against 
the delivery invoice and the order form, and finally inspected for damage 
which is noted on the invoice prior to unpacking. 
RECEIVING STOCK FROM THE SUPPLIER:       
Unload delivery vehicle 
Check physical quantity against delivery invoice 
Inspect stock for damage 
                                                           WAREHOUSE PROCESS 
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Update records 
SHIPPING PREP: 
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access
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 Put-away or transfer of goods from the receiving dock to a particular storage 
area in the warehouse, and updating inventory records to reflect receipt of the 
item and its location in the warehouse. 
 
 Order picking by selecting from the storage area specific items, and move 
these to the shipping area. 
 
 Order shipping by staging the order for loading into transport vehicles and 
deliver to the required location. 
 
A Warehouse Management System (WMS) is a requisite to facilitate the above-
mentioned product movement. A Warehouse Management System is a computer 
software system that facilitates the proper storage and movement of inventory and 
minor processes such as assembly or labelling activities within the warehouse, and 
movement of shipments onto the transport carrier (Wisner, et al., 2012:344). 
 
A Warehouse Management System verifies the items delivered against the purchase 
order, adds the item to the inventory, determines the stock location in the 
warehouse, keeps track of the item's location following subsequent moves in the 
warehouse, determines the item picking arrangement on the pick slip, and 
determines and keeps track of the staging location of the completed orders.  
 
The benefits of WMS are: to improve warehouse efficiency, to promote order-picking 
accuracy, to keep track of the item locations, and to improve managerial control and 
effectiveness. Therefore, a WMS can facilitate the proper warehousing and inventory 
management functions, which can in turn aid in the effective and efficient distribution 
and transportation of a consignment. 
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2.3.4 Distribution and transportation 
 
Distribution is often described as delivering the right goods to the right place at the 
right time and at the right cost (Emmett, 2005:4). Distribution involves inventories, 
warehousing and transportation, with the focus of any distribution operation being to 
ensure consistency in the availability of stock. A poor distribution network can 
adversely affect the level of service that customers receive and increase the cost to 
the organisation. 
 
Transportation on the other hand refers to the movement of everything, from the raw 
materials to the finished goods, between different facilities in the supply chain 
(Hugos, 2011:14). An efficient transportation system enquires good communication 
between the supplier, the distributor and the customer. 
 
Effective distribution and transportation operations ensure successful operations of 
supply chain stages as the stock efficiently moves from the supplier through the 
distributor and finally to the end user. 
 
Distribution 
In order to perform distribution operations efficiently and effectively, a distribution 
centre (DC) might need to be established. This centre plays two roles in the 
distribution of stock. One is to store inventory and the other is to serve as a transfer 
location when the supplier is located far from the customer.  
 
According to Chopra and Meindl (2010:390), the distributor’s functions are inventory 
management and customer support. The presence of the distributor allows a supply 
chain to achieve the economies of scale for inbound transportation to a point close 
to a final customer.  
 
Distribution operations commence at the supplier stage. The supplier fills the order 
from its inventory and prepares the necessary documentation while the distributor 
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takes inventory in bulk from the supplier and delivers a bundle of related product 
lines to customers (Hugos, 2011:24-25). The distributor fulfils the “time and place” 
function, for the customer, as the distributor transports the products where and when 
the customer wants them. 
 
Transportation 
Transportation can take the form of many combinations of modes and routes, each 
with its own performance characteristics. The five basic transportation modes are 
truck, rail, air, water and pipeline. Transportation best practices are most important 
in driving the supply chain improvement by means of the following (Blanchard, 
2010:86):  
 
 Collaboration with carriers, suppliers and customers to create a more 
economical transport process 
 Centralise transportation planning across the organisation via a load control 
centre 
 Reconfiguration of transportation networks to optimise total delivery network 
cost 
 Creation of a more customer-centric transportation process. 
 
The most suitable mode of transport used in relation to the study is the trucking 
system, as it has the following advantages:  
 
  It occupies a middle ground between the extremes of high prices and short 
lead-times of air, and low prices, but long lead-times, of rail and water 
 It allows picking up and delivery to locations not accessible by other modes of 
transport 
 It ensures flexibility in the changing of delivery routes. 
 
A disadvantage of the trucking system is fuel fluctuation costs. The cost can be 
reduced by carrying larger shipments in order to reduce the frequency of deliveries. 
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As Webster (2008:257) states, "transportation cost is approximately proportional to 
distance and cost is customarily based on the use of the entire truck, regardless of 
whether or not it is filled to capacity".  
 
According to Chopra and Meindl (2010:403), the most important operational decision 
related to transportation in the supply chain is the routing and scheduling of 
deliveries. The decision when selecting the appropriate route has to be based on the 
geographical area, the distance between the sourcing and stocking point, and the 
safety of the route. A warehouse must have a proper schedule of the dates and 
times to make deliveries, which batch of consignment to deliver and the availability 
of shipment documentation to accompany the consignment being transported when 
scheduling deliveries. Overall, the routing and scheduling of deliveries have to be 
planned and executed in such a manner as to ensure efficient delivery of stock. 
 
For a transportation system to be effective and efficient, a transportation strategy 
has to be aligned with the business strategy of lowering transportation costs, but still 
meeting customer demands in the timely delivery of orders. Flexibility should be 
exercised when designing transportation networks to meet uncertainties that may 
occur. Ignoring uncertainty encourages greater use of expensive and inflexible 
transportation modes that perform well when everything goes as planned (Chopra & 
Meindl, 2010:405). 
 
The other factor that leads to effective and efficient transportation is the use of both 
in-house and outsourced transportation to meet customer needs. Some of the 
factors to consider, in either making the in-house or the outsourced transportation 
the dominant delivery vehicle, are transportation costs, age of the business and the 
organisation's warehouse facilities. These factors are described as follows 
(Transport-Logistics, 2010:1): 
 
 Transportation costs: Comparison should be made between maintaining an 
in-house transport logistics system versus hiring out. For example, in-house 
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transportation has to take into account expenditures such as vehicle 
insurance, its maintenance and repair costs, fuel costs, and drivers' wages. 
 Age of the business: The business capital or resources need to be assessed. 
Newly established businesses might not have the operating budget to support 
hiring an entire staff of logistics employees. 
 An organisation's warehouse facilities: The presence of warehouse facilities 
can be advantageous as the warehouse can be filled to capacity, which will in 
turn decrease the frequency of deliveries. 
 
Coyle, et al. (2003:359-360) point out the following advantages and disadvantages 
of the in-house transport system: 
 
Advantages: 
 
 Control of transportation costs. For example, transportation costs can be 
lowered by consolidating two or more customer orders into one delivery. 
 A firm gains greater control and flexibility in responding to buyer and plant 
demands. In-house transportation is flexible to changes in customers' 
demands. 
 Lower inventory levels. An organisation can order only the stock it requires 
and is not obliged to place an order to fill the delivery truck to capacity before 
an order is delivered. 
 Greater customer satisfaction. Customers can obtain their orders on time. 
 Greater efficiency at the loading and unloading of docks. An in-house delivery 
truck does not go through the same security checks as outsourced 
transportation. 
 
Disadvantages 
 
 Increased personnel required. The quantity of staff employed will increase, 
thereby increasing overall employee salary costs. 
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 The licensing requirements, which depend on the type of delivery vehicle and 
its load capacity, have to be complied with. For example, experienced 
personnel  with a code eight licence for a light motor vehicle carrying goods 
not exceeding 3 500kg and code 10 for heavy motor vehicles delivering 
goods that exceed 3 500 kg.  
 Employers have to abide by the country's laws stipulated in legislation such 
as those pertaining to occupational health and safety, basic conditions of 
employment, and labour relations, which are used by most representative 
unions to ensure that their members are treated fairly by the employer. 
 
The opposite to the above advantages and disadvantage can be applied to 
outsourced transportation. A decision must be reached in making either in-house or 
outsourced transportation the dominant delivery vehicle and the other an alternative 
or back-up in cases of uncertainty. 
 
In summary, proper distribution and transportation structures aligned with the 
business strategy, must be in place. The three main components of supply chain 
management as discussed above namely, supply chain planning and design, 
inventory management and warehousing, and distribution and transportation, should 
be coordinated.  
 
2.3.5 Supply chain coordination 
 
According to Chopra and Meindl (2010:69), supply chain coordination occurs when 
all stages of a supply chain work towards the objective of maximising total supply 
chain profitability based on shared information. Shared information serves as the 
connection between the various stages of the supply chain, allowing the stages to 
coordinate and maximise total supply chain profitability.  
 
To ensure total supply chain profitability, lack of coordination within the supply chain 
has to be eliminated. Below is a description of what lack of coordination is and how 
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the lack of coordination in various supply chain stages can be eliminated to ensure 
an improved coordination system. 
 
Lack of coordination  
A lack of coordination in a supply chain occurs when each stage has its own set of 
objectives that are in conflict with other stages or when the information moving 
between the stages is delayed and distorted.  
 
According to Ireland and Crum (2005:5), coordination can be enhanced by 
communicating demand information to trading partners so that they can make 
products, components and material available at the proper points in the supply chain 
when they are needed. When visibility of this need is not available, each business 
enterprise estimates what product will be needed, in what quantity and when.  
 
Lacking precise information leads to too much or not enough stock being produced 
and shipped. As a result, the lack of visibility of the true end user or consumer 
demand creates an amplification of the predicted demand. This amplification of 
demand is most commonly called the bullwhip effect (Ireland & Crum, 2005:6). 
Furthermore, the bullwhip effect is an inaccurate supply chain forecast due to safety 
stock and production problems (Wisner, et al., 2012:11). 
 
The bullwhip effect is one of the main reasons for a lack of coordination in a supply 
chain. The bullwhip effect distorts demand information and causes fluctuations in 
orders at all stages in the supply chain as each stage has a different assessment of 
what demand looks like. When the different stages do not function as a whole, each 
stage will optimise only its own objectives, without considering the impact on the 
complete chain, and the result is a loss of supply chain coordination.  
 
The lack of coordination results in a negative performance at every stage of the 
supply chain. There is also a loss of trust between the different partners and stages, 
making subsequent coordination of effort more difficult. The individual stages of a 
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supply chain (supply chain planning and design, inventory management and 
warehousing, and distribution and transportation) need the following factors to 
ensure a coordinated supply. These factors are classified under each supply chain 
stage, and must be ensured, then categorised and summarised by the researcher 
according to the supply chain stages applicable to this study. The factors listed 
below were obtained from Chopra and Meindl (2010:483-491). 
 
Supply chain planning and design 
The planning and design of the supply chain can promote coordination by ensuring 
that there is: 
 
 An integrated design between the business strategy and its supply chain that 
is built on the specific goals and objectives of the business 
 A working relationship with all supply chain partners, including suppliers, 
distributors and customers 
 Strategic planning on inventory management, warehousing, distribution and 
transportation of consignments. 
 
Inventory management and warehousing 
In addition to supply chain planning and design, inventory management and 
warehousing can promote coordination by ensuring that the following factors are 
implemented: 
 
 Coordination occurs between the flow processes of an order cycle, from the 
placing of an order with the supplier to the shipment of the customer's order 
 Open communication exists between the supplier and the distributor with 
regards to lead-time, scheduled delivery dates and any fluctuations in orders 
to avoid low inventory levels and stock-outs at the warehouse 
 Inventory visibility is apparent at all stages of the supply chain 
 Forecasts are made based on customer demand and not on orders received 
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 Orders are placed electronically to cut the lead-time associated with order 
placement and information transfer 
 Stock movement is easily traced from the sourcing points through the 
stocking points and finally to the customer. That is, the supply of inventory 
balances with the demand for inventory 
 Information is shared between all supply chain stakeholders to avoid large 
order fluctuations and the misinterpretation of the random increase in demand 
as a growth trend 
 Well-coordinated warehouse operations exist. 
 
Distribution and transportation 
Distribution and transportation can promote coordination by ensuring that: 
 
 There is collaborative use of the in-house and the outsourced transportation 
modes 
 Open communication occurs within the transportation department to avoid the 
increase in transportation costs that are caused by fluctuations in 
transportation requirements 
 The proper routing and scheduling of deliveries are possible by providing 
proper schedule dates and times the truck is expected to make deliveries. 
 
Overall, the lack of proper structuring and communication in the supply chain results 
in each stage of the supply chain viewing its actions individually, and being unable to 
see the impact of its actions on other stages. When each stage in the supply chain 
forecast is based on the stream of orders received from the downstream, this results 
in a magnification of fluctuations in demand when moving up the supply chain from 
the retailer to the manufacturer (Chopra & Meindl, 2010:488). The bullwhip effect 
can be addressed by sharing actual consumer demand with suppliers so that they 
can plan production and have appropriate inventory available while keeping costs 
low (Johnson, Loenders & Flynn, 2011:223). The structuring of the supply chain and 
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the communication between the different stages are of key importance to a well-
coordinated supply chain.  
 
Improving supply chain coordination  
A description provided below on how supply chain coordination can be improved 
was summarised from Chopra and Meindl (2010, 483-508). 
 
Supply chain coordination improves if all stages of the chain take actions that 
together increase total supply chain profits. Coordination is also dependent on the 
accuracy of information and the sharing of available information with all the different 
stages of the supply chain. When supply chain relationships are effectively 
managed, cooperation and trust make the operation task and performance of 
processes easily executable.  
 
Coordination teams consisting of members from different stakeholders throughout 
the supply chain must be established. These teams are to be responsible for 
coordinating and implementing any changes that occur in the supply chain. 
Coordination can succeed only with commitment from top management, and it 
requires managers at all stages of the supply chain to subordinate their local 
interests to the greater interest of the firm and even the supply chain.  
 
2.3.6 Summary 
 
The proper planning and design of a supply chain is of critical importance in a 
business as it helps to eliminate errors such as poor coordination of effort, long cycle 
times, communication problems, customer service issues, and relatively high 
inventory levels for the level of customer service to be achieved. Inventory can be 
managed through an easily executable order cycle to ensure inventory visibility at all 
stages of the supply chain.  
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Warehousing is an essential requirement for not only the storage of inventory, but 
also facilitates the proximity of the stock to the customers and the preparation of 
ordered stock. Both inventory management and a well-established warehousing 
structure are pre-requisites for an effective supply chain. 
 
Efficient distribution relies on an efficient transportation system. Decisions have to 
be reached on the mode of transport to be used for efficient transportation. The most 
important operational decision related to transportation in the supply chain is the 
routing and scheduling of deliveries, which can be facilitated by having a system in 
place that easily tracks the location and movement of stock at all points in the supply 
chain. 
 
A well-coordinated supply chain relies on the smooth running of operations within 
the individual stages of the supply chain. A lack of supply chain coordination occurs 
when demand information is distorted as it moves between different stages of the 
supply chain, leading to increased variability in orders within the supply chain. 
Information sharing is thus crucial for the success of the supply chain. Coordination 
can succeed only with management's commitment as it requires managers at all 
stages of the supply chain to subordinate their local interest to the greater interest of 
the firm and the supply chain. 
 
The management of the supply chain through proper planning and design, inventory 
management, warehousing, distribution and transportation processes, brings about 
an effective and efficient distribution system. 
 
2.4 CONCLUSION 
 
This chapter referred to the importance of a continuous uninterrupted supply of 
ARVs to HIV/AIDS patients. The major portion of this chapter described the 
development of an efficient supply chain, with the focus on supply chain 
management, planning and design, inventory management and warehousing, 
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distribution and transportation, and supply chain coordination to ensure the 
continuous, uninterrupted supply of products to customers. 
 
The following chapter will deal with the design and methodology of the study. 
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CHAPTER THREE 
 
RESEARCH DESIGN AND METHODOLOGY 
 
3.1 INTRODUCTION 
 
The aim of this chapter is to outline the plan that describes how the research 
objectives were achieved. 
 
The researcher used applied social research to determine the best practices for the 
management of Antiretroviral medication (ARVs) at the Manapo Hospital. Neuman 
(2011:27) defines applied social research as research that addresses a specific 
concern or offers solutions to a problem identified by an employer, social movement 
or an organisation. Applied research answers a specific practical question and 
provides usable answers in the short term. 
 
This chapter therefore describes the design and methodology of the study, by 
including the specific method of data collection and data analysis used. The result of 
the design and methodology was the facilitation of the interpretation of data in order 
to make recommendations for the best ARV distribution practices to be followed. 
 
3.2 RATIONALE OF THE STUDY 
 
As was indicated in the first chapter, Manapo Hospital procures and transports ARVs 
from the pharmaceutical depot. The hospital in turn warehouses and distributes the 
drugs to various peripheral clinics for easy access by patients. 
 
To ensure a continuous supply of ARVs from the depot, and a consistent availability 
of the drugs at the hospital for distribution to the clinics, each partner in the supply 
chain (depot, hospital and clinics) has to play an effective role in the management of 
these substances. This study only focused on the role played by the hospital in 
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ensuring that best practices were followed regarding the effective and efficient 
management of ARVs.  
 
Figure 3.1 below illustrates the drug distribution channels and also highlights the 
problem areas identified along the drug distribution channels based on the 
researcher's observations/experiences. 
 
Figure 3.1: Flow diagram of ARV drug distribution channels 
 
  
 
  
  
 
 
  
 
  
 
 
 
 
Source: Researcher's own construction 
 
A number of problems were identified in these distribution channels. These included 
the lack of effective practices for the ordering of stock from the depot by the hospital, 
the transportation or delivery of stock from the depot to the hospital, the 
management of inventory, the proper warehousing of the drugs at the hospital, and 
the distribution of ARV treatment from the hospital to the clinics. 
 
Pharmaceutical Depot 
Hospital 
Clinics 
ARV drug distribution channels Identified Problems 
Ordering processes, transportation 
Inventory management, Warehousing 
Distribution
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These issues regarding the management of ARVs brought about the formulation of 
the research problem statement and the construction of the research objectives 
addressed in the study.  
 
3.3 RESEARCH PROBLEM 
 
The lack of effective ARV drug distribution practices at the Manapo Hospital results 
in the ineffective and inefficient management of ARVs, and as a result, leads to drug 
supply shortages. 
 
3.4 RESEARCH OBJECTIVES 
 
The purpose of the study was to explore and describe the current ARV drug 
distribution practices performed in the Manapo Hospital and develop 
recommendations to improve the distribution system. 
 
In support of the main objectives, the sub-objectives of the study are as follows: 
 
 To determine the existing practices in the distribution of ARVs 
 To determine the effectiveness and efficiency of the existing practices 
 To make recommendations for more effective and efficient ARV distribution 
practices. 
 
As was stated earlier, a quantitative research design was used to address the 
research objectives. 
 
3.5 RESEARCH DESIGN 
 
According to Terre Blanche, Derrheim and Painter (2006:34), a research design is a 
strategic framework for action that serves as a bridge between the research 
questions and the execution or implementation of the research. That is, a research 
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design provides a plan on how the research will answer the research questions. 
Neuman (2011:38) lists the four main purposes for conducting research as exploring 
a previously unknown issue, describing a situation, explaining why a situation occurs 
in specific ways, and evaluating whether a program works or not.  
 
There are two types of research methods namely, qualitative and quantitative 
methods. Qualitative methods allow the researcher to study selected issues in 
depth, openness and in detail, as they identify and attempt to understand the 
categories of information that emerge from the data (Terre Blanche, et al., 2006:47). 
This research usually emphasises words rather than quantification in the collection 
and analysis of data. The authors further state that qualitative research enables the 
researcher to collect data in the form of written or spoken language, or in the form of 
observations, and analyse the data by identifying and categorising themes.  
 
Terre Blanche, et al. (2006:47) state that quantitative methods, in contrast, begin 
with a series of predetermined categories, usually embodied in standardised 
quantitative measures, and the data is used to make broad and general 
comparisons. This form of research usually emphasises quantification in the 
collection and analysis of data, and it enables researchers to collect data in the form 
of numbers and to use statistical types of data analyses.  
 
With reference to the above study methods, the quantitative method was applicable 
to this study, and therefore used as the research method. This study made use of a 
quantitative, exploratory, descriptive and contextual research design for the reasons 
stated in the sections that follow. The objectives and the sub-objectives of the study 
were contextualised, and the ARV drug distribution practices that were followed at 
the Manapo Hospital were explored and described in order to make 
recommendations for best practices.  
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3.5.1 Quantitative research design 
 
According to Cooper and Schindler (2006:198, 716), a quantitative research 
methodology involves the precise count of behaviours, knowledge, opinions or 
attitudes, and thereafter answers questions related to how much, how often, how 
many, when and who. A quantitative research design is a means of testing objective 
theories by examining the relationship among variables, and these variables are 
measured using instruments that support statistical analysis (Creswell, 2009:4).  
 
In this study, a quantitative research methodology is used to measure the behaviour 
and knowledge of participants on the practices they perform with regards to the ARV 
drug distribution in the QwaQwa district. A quantitative research design was then 
used to test the study objectives by determining the relationship between the 
distribution practices and their efficiency and effectiveness in the management of 
ARVs. On completion of the research design and methodology of the study, the 
researcher will be in a position to recommend the best practices for ensuring the 
effective and efficient management of the drugs. 
 
The researcher used quantitative, exploratory, descriptive and contextual methods to 
address the research objectives of the study. 
 
3.5.2 Exploratory research 
 
Neuman (2011:38) describes exploratory research as research into a new topic, with 
the aim to develop a general understanding and refine ideas for future research. 
Kumar (2011:11) further describes exploratory research as undertaking a study with 
the objective of either exploring an area where there is little known or investigating 
the possibilities of conducting a particular study. Exploratory studies employ an 
open, flexible and inductive approach to research with an attempt to look for new 
insights into a phenomenon (Terre Blanche, et al., 2006:44). 
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In this study, exploratory research is used to explore the current ARV drug 
distribution practices performed in the Manapo Hospital. There is little knowledge 
available on the best practices to be followed with regards to the efficient and 
effective management of ARVs in the QwaQwa district. Therefore, the researcher 
aims to look for new insight into this phenomenon by collecting data from the 
relevant employees through questionnaires and so develop insight into the 
distribution practices performed. 
 
The practices that the researcher explored were categorised as follows: 
 
 Practices pertaining to the ordering of stock from the depot by the hospital  
 Practices regarding reliable transportation of stock from the depot to the 
hospital 
 Practices on the management of inventory and warehousing at the hospital 
 Practices to ensure the continuous distribution of ARV treatment medicine 
from the hospital to the peripheral clinics. 
 
Neuman (2011:38) states that exploratory research only adds focus to the study and 
rarely yields definite answers. Welman, Kruger and Mitchell (2005:14-15, 166) 
further state that, with exploratory research, the researcher attempts to collect new 
data and develop a new hypothesis to explain such data. Therefore, the researcher 
used exploratory research only to learn and gain more insight on the participants' 
ARV drug distribution practices. 
 
3.5.3 Descriptive research 
 
The goal of descriptive research is to present a picture of the specific details of a 
situation (Neuman, 2011:38). Descriptive research examines a situation as it 
presents itself. It does not involve changing or modifying the situation under 
investigation, nor does it intend to determine the relationship between the cause and 
effect of the situation. 
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Descriptive research is used in this study to examine and describe the drug 
distribution practices performed at the Manapo Hospital. The description of these 
practices will provide a picture on the management of ARV drug distribution in the 
QwaQwa district. 
 
In addition to the exploration into the employees' practices using exploratory 
research, descriptive research was used to provide an accurate description of these 
practices. This enabled the researcher to make accurate observations and provide 
factual details and descriptions of the distribution practices, in order to make 
recommendations for best practices.  
 
3.5.4 Contextual research  
 
Babbie and Mouton (2006:272) describe contextual studies as ones in which the 
phenomenon is studied holistically. The researcher has to understand the events, 
actions and processes against the background of the whole context. 
 
According to Mouton (2012:133), contextual strategy is encountered where the focus 
of a study is on a specific event and the aim is to investigate a single case in an in-
depth manner. In a contextual strategy, a phenomenon is studied because of its 
intrinsic and immediate contextual significance. The primary aim of the researcher is 
to produce an extensive description of a phenomenon in its specific context. Context 
provides valuable insight into the types/forms of evidence or data used in each 
method and how a relationship is conceptualised (Mason & Dale, 2011:31). 
 
In this study, the objective and sub-objectives were contextualised as the 
investigation took place in a specific setting (QwaQwa) under certain circumstances 
(drug supply management). Contextual research was used to explain circumstances 
pertaining only to the ARV drug distribution practices, amongst other pharmacy 
functions in order to provide a clear picture of the ARV drug distribution system at 
the Manapo Hospital. Therefore, an in-depth investigation on the ARV drug 
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distribution practices was performed to determine the effectiveness of the practices 
in the management of ARVs. 
 
3.6 RESEARCH METHODOLOGY 
 
According to Mouton (2012:36), research methodology refers to the means required 
to execute a certain stage in the research process. The research methods, also 
referred to as research tasks, include sampling, measurement, data collection, and 
data analysis methods.  
 
The above-mentioned research methods have various techniques from which the 
researcher can select when conducting her study. The research techniques are 
categorised under their relevant research methods as follows (Mouton, 2012:36): 
 
 Sampling methods: Probability and non-probability sampling techniques 
 Measurement methods: Scales, questionnaires and observation schedules 
 Data collection methods: Participant observation, interviewing, unobtrusive 
measurement and systemic observation techniques 
 Data analysis methods: Statistical methods, mathematical methods and 
qualitative techniques. 
 
The types of techniques utilised in this study were: non-probability sampling as a 
sampling method; questionnaires as a measurement tool; systemic observation as a 
means of collecting data; and statistical methods to analyse the data collected. 
The following section provides greater detail regarding the sampling, measurement, 
data collection and data analysis methods utilised in the study. 
  
3.6.1 Research population and sampling 
 
Defining and identifying a research population and its sample size are essential to 
ensuring validity and reliability of the study. 
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Research Population 
Mouton (2012:134) defines a population as a collection of objects, events or 
individuals having some common characteristic that the researcher is interested in 
studying. A population forms an aggregate of all the cases that conform to some 
designated set of specifications.  
 
The population ascribed to in the study was all the Manapo Hospital pharmacists 
and pharmacist assistants. This included the staff that had been or are currently 
involved in the distribution of ARVs as initiated in terms of the ARV rollout directive 
in 2004 (South African Government Information, 2004:1).  
 
The particular area of this rollout under investigation in this study encompasses the 
rollout from Manapo Hospital to the peripheral clinics. According to the Manapo 
Hospital pharmacy records of staff departmental allocations and duty roster, a total 
of twenty-one pharmacists and pharmacist assistants were allocated to work in the 
ARV department to perform pharmaceutical-related functions. Therefore, the total 
target population from which the sample was drawn was twenty-one. 
 
Research Sampling 
According to Terre Blanche, et al. (2006:49), sampling is the process used to select 
cases for inclusion in a research study. The ultimate purpose of sampling is to select 
a set of elements from a population in such a way that descriptions of those 
elements accurately portray the parameters of the population from which they were 
selected. Two factors of importance to sampling are sample size and sample 
representativeness. With sample size, the researcher must ensure that the sample is 
large enough to allow one to make inferences about the population. Sample 
representativeness on the other hand means that the sample selected should be 
representative of the population about which the researcher wishes to draw 
conclusions (Terre Blanche, et al., 2006:49). In this study, the researcher ensured 
an adequate sample size and a full representation of the sample by including all the 
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twenty-one members of the target population as the study sample size, in other 
words, by selecting a 100% sample. 
 
There are two types of sampling techniques namely, probability and non-probability 
sampling. Bryman (2012:187) defines probability sampling as a sample that has 
been selected using a random selection so that each unit in the population has a 
known chance of being selected. Non-probability sampling on the other hand is a 
technique whereby the researcher has no way of predicting or guaranteeing that 
each element of the population will be represented in the sample (Leedy & Ormrod, 
2013:214). 
 
Non-probability sampling was the sampling technique utilised in the study as it 
enabled the researcher to have some form of control over the selection of the 
sample size, by including each member of the research population due to the limited 
sample size. The full inclusion of the target population as the research sample 
increased the sampling ratio which in turn ensures a full representation of the 
sample. Neuman (2009:107) affirms that the main idea about sampling sizes is that 
the smaller the population, the bigger the sampling ratio must be for an accurate 
sample.  
 
The three types of non-probability sampling available are convenience sampling, 
quota sampling and purposive sampling (Leedy & Ormrod, 2013:214-215): 
 
 Convenience sampling, also referred to as accidental sampling, makes no 
pretence of identifying a representative subset of a population 
 Quota sampling is a variation of convenience sampling 
 Purposive (judgement) sampling is whereby people are chosen for a 
particular purpose or attribute. 
 
Yates (2004:27) further describes purposive sampling as a sample whereby the 
probability of a case being selected is 0%, 100%, or unknown. For example, if a 
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purposive sample is all workers in a specific work-area, each worker has a 100% 
chance of being selected.  
 
Convenience and purposive sampling were the non-probability sampling techniques 
utilised in the study. Using purposive sampling, the participants (who were all the 
Manapo Hospital pharmacy staff involved in the distribution of ARVs) were chosen 
for the particular purpose of providing an insight into the distribution practices 
followed at the hospital. Inclusion of all the above-mentioned employees ensured 
that each employee had a 100% chance of being selected. Convenience sampling 
was applicable in this study as it was convenient for the researcher to access the 
majority of the participants, as 80% of participants were based in the QwaQwa 
district. The other 20% of the participants who were no longer in the QwaQwa district 
were accessed via e-mails. 
 
The four types of purposive sampling are homogeneous, structural, heterogeneous 
and quota sampling (Yates, 2004:27). The author defines homogeneous sample as 
a sample that includes a narrow population range based upon one factor, structural 
sample obtained from a set of related categories, heterogeneous sample as a 
sample based on a broad range of categories, and quota sampling as a 
representative structured version of a heterogeneous sample. 
 
The type of purposive sampling utilised in the study was a homogeneous sample as 
the sample included only the Manapo Hospital pharmacy staff that were involved in 
the distribution of ARVs amongst other pharmacy-related functions. This gave a total 
sample size of twenty-one respondents. The sample size included all the previous 
and current hospital pharmacy employees involved in the distribution of ARVs as 
initiated in terms of the ARV rollout directive in 2004 (South African Government 
Information, 2004:1) from the Manapo Hospital to the peripheral clinics. 
 
Table 3.1 below summarises the hospital pharmacy staff departmental roster since 
2004 to current: 
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Table 3.1: Staff departmental roster  
 
Period Pharmacists Pharmacist Assistants 
May 2004 - December 2007 2 2 
January 2007 - December 2009 4 4 
January 2010 - current 3 6 
Total 9 12 
Total number of employees 21 
 
Source: Staff complement of Pharmacy Department 
 
It should be noted that the figures above are not an indication of the total 
pharmacists and pharmacist assistants employed. It is, however, an indication of the 
number of staff members rotated to the ARV-pharmacy. It should also be noted that 
the pharmacy department is composed of three inter-departments namely, the main 
stores, the out-patient and in-patient pharmacy, and the ARV-pharmacy. Therefore, 
the allocation of staff was prioritised on the out-patient and in-patient pharmacy, 
thereafter the main stores, and lastly the ARV-pharmacy. The Manapo Hospital has 
always experienced staff shortages due to vacant posts not filled. Currently there are 
two vacant posts for a pharmacist and one vacant post for an assistant. 
 
Following the sampling, the researcher undertook the collection of the necessary 
data. 
 
3.6.2 Data collection 
 
According to Ghauri and Grønhaug (2002:85), the type of data collection method 
suitable for a research study and the technique used to gather the data, depends on 
the research problem and the purpose of the study. Before the actual data collection 
could take place, the researcher had to ensure the quality of the measurement by 
abiding by the principles fundamental to quantitative measuring instruments. The 
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researcher also had to define the variables of the study and the instruments utilised 
to measure these variables. Finally, the researcher had to describe the measuring 
instrument's design as well as the measures taken to ensure a good return rate of 
the questionnaire from the respondents. 
 
Fundamentals of measurement 
The three aspects of measurement principles fundamental to quantitative measuring 
instruments are measurement, validity and reliability, and levels of measurement. 
Discussions of these three measurements are presented below.  
 
 Measurement: Measurement consists of rules for assigning numbers to 
objects in order to present quantities or attributes numerically. Measurement 
procedures and measuring instruments must have acceptable levels of 
reliability and validity (De Vos, et al., 2011:172).  
 
To ensure reliability and validity of measures, a statistician employed in the 
Statistics Department at the Nelson Mandela Metropolitan University, assisted 
the researcher in the design of the questionnaire and with the conversion of 
data collected from questionnaires into numerical data for ease of analysis. 
The research objects that were measured and quantified into numerical data 
for measurement were the ARV drug distribution practices. The data was 
used to assess the practices for efficiency and effectiveness in the 
management of ARVs. 
 
 Validity and Reliability: Measurement validity is the degree to which a 
measure does what it is intended to do, that is, the instrument should be 
usable for the particular purpose for which it was designed (Terre Blanche, et 
al., 2006:561). Reliability on the other hand is ensured when the scale 
measures what it is supposed to measure (Graziano & Raulin, 2004:90). 
These concepts will be discussed in greater depth in section 3.6.5.  
 
64 
 
Reliability and validity of measurements were ensured through the design of 
the questionnaire that was approved by the statistician and by piloting the 
questionnaire of the study. The design of the questionnaire and the 
conduction of the pilot study are discussed in greater detail later in this 
section and in section 3.6.4. 
 
 Levels of measurement: Measurement can be either a continuous or a 
discrete variable. A continuous variable has an infinite number of values that 
flow along the continuum, while a discrete variable has a fixed set of separate 
values or categories (Neuman, 2011:218).  
 
The four levels of measurement, from the lowest (discrete and less precise) to 
the highest level of precision are nominal, ordinal, interval and ratio levels 
(Neuman, 2011:219). The levels of measurement applicable to this study are 
the nominal and the ordinal levels as the study variables are more discrete. 
The variables of the study are discussed in greater detail later on in this 
section. 
 
Terre Blanche, et al. (2006:155) describes nominal and ordinal levels as 
follows: 
 
Nominal measures indicate only that there is a difference between categories 
of objects, persons, or characteristics. All that the numbers do is to distinguish 
individuals in one group from individuals in another. No mathematical 
operations may be performed with these numbers because the attributes they 
represent do not allow such operations.  
 
Ordinal measures indicate categories that are different from each other, and 
are ranked or ordered in terms of the attribute. With nominal measures, only 
mathematical relations, but not mathematical operations, may be performed. 
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In this study, nominal measures were used to distinguish between the drug 
distribution practices associated with the management of ARVs. On the other hand, 
ordinal measures were used to determine the relationship between the current 
practices followed and the effective and efficient management of ARVs in the 
QwaQwa district. 
 
Consideration of the fundamentals of measurement is essential during measurement 
to ensure the accuracy of the measuring instrument. The following sub-section 
identifies and describes the variables measured in the study. 
 
Variables of the study  
The variables of the study to be measured were determined with reference to the 
research problem, the research questions and the research objectives. Creswell 
(2009:49-50) refers to a variable as a characteristic or attribute of an individual or 
organisation that can be measured or observed, and that varies among the people 
or organisations being studied.  
 
Furthermore, Creswell (2009:50) identifies the four types of variables as the 
independent variable, the dependent variable, the intervening or mediating variable, 
and the moderating variable. 
 
The variables applicable to this study were the independent and the dependent 
variables. Only those variables applicable to the study were defined. Creswell 
(2009:50) defines the independent variables as variables that cause, influence or 
affect the outcomes of the research. These variables can be manipulated by the 
researcher. On the other hand, the dependent variables are variables that depend 
on the independent variables, and they are the outcomes of the independent 
variables.  
 
The research problem in this study states that the lack of effective ARV drug 
distribution practices at the Manapo Hospital results in the ineffective and inefficient 
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management of ARVs, and as a result, leads to drug supply shortages. The 
independent variables were identified to be the drug distribution practices, such as 
practices on the ordering and the transporting of stock from the depot, practices on 
the management of inventory and warehousing at the hospital, and lastly practices 
on the distribution of ARV treatment from the hospital to the peripheral clinics. The 
dependent variable of the study was the management of ARVs. 
 
The study variables were measured using suitable measuring instruments described 
below.  
 
The measuring instruments 
Quantitative measuring instruments include checklists, questionnaires, indices and 
scales (Leedy & Ormrod, 2013:192). The checklist and the questionnaire were 
preferred over other measuring instruments due to their suitability to meet the 
research objectives. 
 
Leedy and Ormrod (2013:192) define a checklist as a list of behaviours, 
characteristics, or other entities that the researcher is investigating. A participant 
simply checks whether each item in the list is observed, present or true. A 
questionnaire on the other hand is a set of questions in respect of a research project 
on a form that the respondent completes (De Vos, et al., 2011:187). There are five 
methods of administering questionnaires. These include mailed, telephonic, self-
administered, hand delivered and group administered questionnaires (De Vos, et al., 
2011:187).  
 
Following the evaluation of both the advantages and the disadvantages of each 
questionnaire type, the researcher selected a self-administered questionnaire over 
the other types of questionnaires. De Vos, et al. (2011:188) define a self-
administered questionnaire as a questionnaire that is given to respondents to 
complete on their own, but the researcher is available in case problems are 
experienced. Some of the advantages of a self-administered questionnaire are that it 
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is easy and inexpensive, it offers respondents anonymity and avoids interviewer 
bias, and the response rate can be high if the topic is of interest to the respondents 
(Neuman, 2011:337).  
 
The self-administered questionnaire in the form of a checklist was designed by the 
researcher, and thereafter reviewed by the statistician to ensure reliability and 
validity of the measuring instrument. The questions formulated on the questionnaire 
were extrapolated from the literature stated in the previous chapter and the work 
experience of the researcher in the field. The design of the questionnaire is provided 
in detail below. 
 
Questionnaire construction and completion process by the respondents 
Leedy and Ormrod (2013:197-200) provide guidelines for developing a questionnaire 
that encourage people to be cooperative and yield responses that the researcher 
can use and interpret. They recommend that researchers apply the following rules:  
 
 Keep the questionnaire short 
 Use simple, clear, unambiguous language 
 Word the questions in ways that do not give clues about preferred or more 
desirable responses 
 Check for consistency 
 Determine in advance how one will code the responses 
 Provide clear instructions  
 Conduct a pilot test. 
 
The above-mentioned guidelines were taken into consideration during the 
construction of the questionnaire. The researcher kept the questionnaire short by 
asking questions relating only to the distribution of ARVs in the QwaQwa district. 
The language used in the questionnaire was clear and simple, and terminology that 
may not be clear to the reader defined under each relevant question. Possible clues 
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on the preferred or desirable answers were eliminated by avoiding leading 
questions.  
 
Questions were constructed in such a way that enabled respondents to select 
preferred answers. This format made it easy for the responses to be coded into 
numeric data that can in turn be analysed. Participants were instructed to answer the 
questions by marking a preferred answer with an "X". Some of the questions were 
similar, to assess the consistency of answers from the respondents. 
 
The questionnaire was piloted to assess the quality of the questions. The pilot 
participants were asked to comment on how easy and simple the questions were to 
read and answer, to state how long it took for the completion of the questionnaire, 
and to complete the questionnaire to assist the researcher in assessing the quality of 
the answers, and to predict the types of responses that could be expected from the 
true participants. The pilot study will be discussed in more detail under section 3.6.4.  
 
Twenty-one questionnaires were printed, with each assigned a number from one to 
twenty-one at the top right corner of the questionnaire. The researcher kept a 
confidential record of the names linked to the individual numbers for the traceability 
of non-respondents.  
 
The questionnaire was divided into two parts: part one entailed questions about the 
demographic information of the participants, while part two entailed questions 
related to the ARV drug distribution practices performed by the participants. Overall, 
the construction of the questionnaire ensured that every question asked was 
essential for the researcher to address the research problem. Instructions on how to 
complete the questionnaire and the estimated time to complete the questionnaire 
were stated on the questionnaire. A template of the cover letter and questionnaire is 
attached in Annexures D and E, respectively. 
 
69 
 
The researcher made individual appointments with the respondents to brief them 
about the study and to hand them the questionnaires. Questionnaires were mailed 
electronically to the respondents that the researcher could not physically reach. A 
gatekeeper, who is a current staff member of the Manapo Hospital pharmacy, was 
identified and assisted the researcher to locate all the participants and obtain their 
contact details.   
 
A copy of the questionnaire, together with a cover letter, a consent form, and a spare 
envelope were hand delivered by the researcher to each participant. For those 
participants who could not be reached, consent forms and questionnaires were sent 
via e-mail. A template of the consent form is attached in Annexure C. The 
respondents were informed about voluntary participation and requested to complete 
the questionnaires at their convenience. A period of seven to ten days was verbally 
communicated as the maximum time provided to complete the questionnaire. The 
researcher estimated that it would take the respondents not more than fifteen 
minutes to complete the questionnaire.  
 
The questionnaires and consent forms were collected from the participants by the 
researcher, with the help of the gatekeeper. The researcher was available and 
based at the Manapo Hospital pharmacy during the whole period of ten days in case 
the respondents required clarity on the questions or have concerns to be addressed. 
To ensure reliability of the answers, the researcher limited her own contribution 
during the completion of the questionnaires to the absolute minimum.  
 
Once the questionnaires were obtained from the respondents, the questionnaires' 
identity numbers were ticked off against the safeguarded list of participant names 
the researcher kept. The list was kept confidential and accessed by the researcher 
only. The non-respondents, whose names had not been crossed out on the list, were 
reminded telephonically, following the ten days of initially handing out the 
questionnaires. 
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The initial return date of the questionnaire was the 22nd of August 2013 as indicated 
on the questionnaire cover letter. However, due to the low response rate, the 
deadline was extended to the 30th of August 2013. 
 
In order to increase the response rate of the self-administered questionnaires sent to 
the respondents, the guidelines below were taken into account during the design 
and delivery of the questionnaires to the participants.  
 
Reducing the questionnaire's non-response rate  
The nature of the sample, the nature of the study, the maturity of the respondents 
and how easy the task is for the respondents determine the likelihood of getting an 
acceptable response rate (Fowler Jr, 2002:49).  
 
Fowler Jr (2002:48-50) identifies some of the key issues to obtaining a good 
response rate as follows:  
 
 Include an impressive letterhead for the cover letter, and personally hand the 
questionnaire to the respondents 
 Assure the respondents that the information they provide will remain 
confidential. Therefore, write a simple identifying number on the questionnaire 
and inform the respondents on the covering letter that the number will only be 
used for the traceability of questionnaires not submitted back to the 
researcher 
 Do not ask the respondents to provide written answers, except at their 
discretion. The response task should be to check a box, circle a number, or 
some other equally simple task 
 Make repeated contact with respondents emphasising the importance of the 
study and a high rate of response. Telephonic reminders or any follow up 
procedures that stand out may be utilised 
 Include endorsements if possible. 
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In summary, principles fundamental to quantitative measurement, which included 
measurement, validity and reliability, and the levels of measurement, were ensured 
by the researcher. This was achieved through the identification of the study 
variables, the design of the self-administered questionnaire which was in a form of a 
checklist, the field work carried out by the researcher and how the response rate 
was increased. All of the above assisted the researcher in the drafting of the cover 
letter, the consent form, and the design of the questionnaire. Reference is made to 
the attached copies of the consent form, the cover letter and the questionnaire in 
Annexures C, D and E, respectively. 
 
Once the questionnaires were retrieved from the respondents, data was collected 
and collated, then captured onto a spreadsheet using Microsoft Excel® for analysis. 
The data analysis process is described below. 
 
3.6.3 Data analysis 
 
Data analysis refers to the stage in the research process where the researcher, 
through the application of various statistical and mathematical techniques, focuses 
separately on specific variables in the data set (Mouton, 2012:161). 
 
Analysing data usually involves two steps. These are (i) reducing to manageable 
proportions the wealth of data that one has collected or has available, and (ii) 
identifying patterns and themes in the data (Mouton, 2012:161).  
 
The researcher identified the type of data required to measure the dependent 
variable, and the type of statistics that should be applied in the analysis of the data. 
The type of data gathered was nominal data, and descriptive statistics were used to 
compare the effectiveness of the current practices relating to the management of 
ARVs. 
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Descriptive statistics are the statistics concerned with organising and summarising 
the data at hand, to render it more comprehensible (Mouton, 2012:163). The author 
further states that descriptive statistics are divided according to the number of 
variables that the researcher focuses on, which are, univariable, bivariable and 
multivariable analyses.  
 
Bivariable analysis, which involved the study of two variables, was used in this study 
to analyse the coded data. Below are the processes necessary for the coding of the 
data prior to analysis (Fowler Jr, 2002:137-138): 
 
 Deciding on a format: This refers to the way the data should be organised in 
the file 
 Designing the code: The rules by which responses should be assigned values 
that can be processed by the computer 
 Coding: The process of turning responses into standard categories 
 Data entry: Putting of data into a computer readable format 
 Data cleaning: Doing a final check on the data file for accuracy, completion, 
and consistency prior to the onset of analysis. 
 
In summary, in this study, data was collected and captured onto a spreadsheet using 
Microsoft Excel® into coded data. Data was collected into a form appropriate for 
analysis by computer to help increase the quality of the data analysis. Bivariable 
descriptive statistics was used to analyse the data and enable the application of 
various statistical techniques. Patterns and themes were identified in the data to 
determine the effect the independent variables (the ARV drug distribution practices) 
had on the dependent variable (the management of ARVs).  
 
The analysis of data aided the researcher to draw meaningful conclusions on the 
effectiveness and efficiency of the current practices performed, and make 
recommendations for more effective and efficient practices in the management of 
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ARVs in the QwaQwa district. A review of the results and discussion of the findings 
is provided in greater detail in Chapter four. 
 
The researcher undertook all of the above-mentioned steps with the assistance of 
the statistician to increase the reliability and validity of the data capturing and 
analysis process. To further increase the reliability of the results, a pilot study was 
conducted to ensure the accuracy of the data collection instrument before 
commencing with the actual research. The process is described in the following sub-
section.  
 
3.6.4 Pilot study 
 
Bernard (2013:165) defines a pilot study as a small-scale test done before running a 
larger study. A pilot test is a trial collection of data to detect weaknesses in the 
design of the measuring instrument (Cooper & Schindler, 2006:714). A brief pilot 
study is an excellent way to determine the feasibility of the research study as it tests 
particular procedures, measurement instruments or methods of analysis for possible 
design errors (Leedy & Ormrod, 2013:112). 
 
According to Neuman (2011:211), conducting a pilot study involves using a small set 
of respondents who are similar to those in the final study, to assess the questions for 
clarity. The procedures for this stage are similar to those for other forms of primary 
data collection.  
 
Although conducting a pilot study may take some time initially, it ultimately saves the 
researcher time on determining which approaches will and will not be effective. A 
pre-assessment of the approaches will help the researcher know in advance the 
quality of data expected to solve the research problem (Leedy & Ormrod, 2013:112). 
In this study, the researcher conducted the pilot study to test the measuring 
instrument through careful scrutiny of the questionnaire for obvious or possible 
weaknesses. The statistician assisted the researcher by reviewing the questionnaire 
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following and preceding the conduction of the pilot study for validity and reliability of 
the measuring instrument. The recommendations provided by the statistician on the 
adjustment of the questionnaire were implemented by the researcher.    
 
The pilot study was conducted as follows by the researcher: Three participants who 
were from another health institution, and not part of the true participants of the study, 
were identified and briefed about this study, then requested to participate in the pilot 
study. The researcher requested the participants to perform two tasks: the first being 
to complete the questionnaire as if they were the true participants of the study, and 
the second to assess the questions for clarity and provide feedback. After assessing 
the results of the pilot study, the questionnaire was modified to ensure the collection 
of better quality data. 
 
3.6.5 Reliability and validity 
 
As previously indicated under fundamentals of measurement in section 3.6.2, the 
validity and reliability concepts are discussed in detail below. 
 
According to De Vos, et al. ( 2011:172), in order to obtain valid and reliable data, 
one must ensure, before implementing the study, that the planned measurement 
procedures and the measurement instruments have acceptable levels of reliability 
and validity. Reliable and valid measures lead to the truthfulness, credibility and 
believability of the study (Neuman, 2011:208). 
 
Reliability 
Reliability means that the measurement will be consistent (Neuman, 2011:208). The 
concept of reliability of measures is critical in research because, if the measures are 
not reliable, the study cannot produce useful information. Graziano and Raulin 
(2004:88) state that the factors contributing to reliability include the precision and 
clarity of the operational definition of the construct, the care with which the 
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researcher follows the operational definition and the number of dependent 
observations on which the score is based. 
 
In this study, the researcher ensured reliability by using a questionnaire that was 
validated by the statistician and by comparing the quality of the data collected with 
the type of questions in the questionnaire. The levels of measurement applied in the 
study to analyse the data collected further increased the reliability of measures. 
Descriptions of these levels of measurement, which are the nominal and ordinal 
levels, were provided under the study section on data collection (see page 64-65). 
 
Validity 
De Vos, et al. (2011:172) refer to validity as the extent to which an empirical 
measure accurately reflects the concept it is intended to measure. Validity of a 
measurement procedure is the degree to which the measurement process measures 
the variable it claims to measure. 
 
Testing the validity of a measure involves a number of theoretical and empirical 
tasks. These tasks are roughly associated with four related kinds of measurement 
validity namely, content validity, face validity, criterion validity and construct validity. 
De Vos, et al. (2011:173-174) define these four types of validity as follows: 
 
 Content validity. This is concerned with the representativeness or sampling 
adequacy of the content of an instrument. That is, does the measuring device 
cover the full range of meanings or forms included in the variable being 
measured? 
 Face validity. Face validity concerns the superficial appearance or face value 
of a measurement procedure. That is, does it appear to measure what it is 
intended to measure? 
 Criterion validity. Criterion validity provides objective evidence of validity. It 
compares scores on an instrument with an external criterion known to, or 
believed to, measure the concept, trait or behaviour. 
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 Construct validity. This type of validity involves determining the degree to 
which an instrument successfully measures a theoretical construct. 
 
The two types of validity utilised in the study are content validity and face validity. 
The researcher ensured content validity by assessing the questionnaire for the ARV 
drug distribution content and by providing an adequate sample of items that 
represented the concept. Face validity on the other hand addressed the question of 
whether the measurement technique on face value, measured the variable it claimed 
to measure.  
 
In summary, the researcher ensured the reliability and validity of the data in this 
study by assessing both the measurement procedures and the measurement 
instruments. The ordinal and nominal levels of measurement, and the content and 
face validity of the measuring instrument further ensured reliability and validity. 
Abiding by the ethical issues also ensured the reliability and validity of the study.  
 
3.7 ETHICAL CONSIDERATIONS APPLICABLE TO THE STUDY 
 
Ethics are norms and standards of behaviour that guide moral choices about 
behaviour and relationships with others (Cooper & Schindler, 2006:116). The goal of 
ethics in research is to ensure that no one suffers harm or adverse consequences 
from the research activities, and to guide the researcher to avoid unethical issues 
such as violating non-disclosure agreements, breaking participant confidentiality, 
and misrepresenting results (Cooper & Schindler, 2006:116). 
 
As previously mentioned in Chapter one, the ethical issues applicable to this study 
include permission to undertake the study, the ethical requirements surrounding the 
research tools utilised to conduct the study, and the ethics involving voluntary and 
informed participation of participants to partake in the study. Measures on how the 
above ethical issues were ensured by the researcher are detailed below. Please 
note that only the ethical issues applicable to the study are described. 
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Permission to undertake the study 
According to Leedy and Ormrod (2013:108), it is important that the research is 
reviewed at the proposal stage and approved before starting with the study. Cooper 
and Schindler (2006:127) further state that the researcher should follow the 
standards of ethics that exist for a professional body. The conduct of research 
therefore must conform to a set of ethical codes or values (Lancaster, 2005:31). 
 
The researcher obtained permission to undertake the study from the Faculty of 
Health Sciences Research, Technology and Innovation (FRTI) committee. The 
researcher also ascribed to the University's codes of ethics. One of the tenets of the 
University's codes of ethics was to obtain approval from the relevant body or 
gatekeepers prior to conducting the research. Approval was therefore obtained from 
the Head of Department of the Free State Department of Health to conduct the study 
in the QwaQwa district. A copy of the letter of approval and ethical clearance from 
the Faculty of Health Science Research, Technology and Innovation (FRTI) and a 
copy of approval to conduct the study from the Head of Department of the Free 
State Department of Health are attached in Annexures A and B, respectively. 
 
Following permission to undertake the study, the researcher ensured that the 
following research tools complied with the ethics on conducting the study: 
 
Research study tools 
Lancaster (2005:31) states that the ethical issues must be part of the research plan 
and may affect key issues such as data collection methods, data recording and 
analysis techniques, and reporting the research findings.  
 
According to Neuman (2011:144), the two major types of scientific misconduct are 
research fraud and plagiarism. The author defines these terms (scientific 
misconduct, research fraud, and plagiarism) as follows: 
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 Scientific misconduct. This is the violation of basic and generally accepted 
standards of honest scientific research. Scientific misconduct includes 
research fraud and plagiarism 
 Research fraud. Research is classified as fraudulent if the data or study 
processes are invented, falsified or distorted 
 Plagiarism. This refers to using another person's works without giving them 
proper credit and instead passing off the works as the researcher's own. 
 
In this study, the researcher abided by the ethical principles surrounding the 
utilisation of the research study tools and eliminated possible scientific misconduct. 
Procedures were described in the previous sections of this chapter on how the 
researcher ensured reliability and validity of the research design and methodology, 
as well as the ethics pertaining to the study (refer to sections 3.6.2 and 3.6.5).  
 
Voluntary and informed participation 
According to Leedy and Ormrod (2013:105), any form of participation in a study 
should be strictly voluntary. Neuman (2011:149) further states that the principle of 
voluntary participation is never to force anyone to participate in a research study. 
Therefore, participants should explicitly and voluntarily agree to participate. 
 
In order for the participants to make an informed decision of whether to participate in 
the study or not, they need to know what they are being asked to participate in 
(Neuman, 2011:149). Therefore, the researcher has to brief the participants on what 
the study is about and make the participants aware of their rights to participate. This 
was done through the use of a consent form. 
 
Neuman (2011:149) defines a consent form as a signed agreement in which 
participants state they are willing to be in a study and that they know what the 
research procedure will involve. To ensure voluntary and informed participation by 
participants, the researcher included a consent form (see Annexure C) to 
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accompany the questionnaire. The consent form should include the following, 
according to Leedy and Ormrod (2013:106): 
 
 A brief description of the nature and goal of the study 
 A brief description of what participation involved 
 A statement indicating that participation was voluntary 
 A guarantee that participants' information will remain confidential  
 The researcher's name and contact details for queries and to protect 
participants against fraudulent research (details of the supervisors will also be 
included) 
 An offer to provide information about the study findings 
 Both the participant’s and the researcher's signatures with the relevant date. 
 
Anonymity or confidentiality should also be ensured. Neuman (2011:152) states that 
anonymity is ensured if there is no connection between the participant's name or 
identification and the information collected. Confidentiality, on the other hand, is 
ensured by holding information in confidence and not making it known to the public. 
This author also states that confidentiality allows the researcher to attach the 
information to particular individuals while keeping it secret from public disclosure. 
Therefore, the researcher has to release data in a way that does not permit anyone 
to link specific individuals to the information. 
 
Based on the above descriptions of anonymity and confidentiality, the researcher 
ensured confidentiality only. Neuman (2011:153) describes confidentiality without 
anonymity as when a participant's name or tracking number is listed on his or her 
questionnaire, but the researcher only publicly releases the data as percentage of 
the total. In this study, confidentiality and not absolute anonymity was ensured as 
each questionnaire had a unique tracking number assigned to each participant. The 
list of participants' names and numbers were safeguarded from the public and was 
only available to the researcher to use in identifying the non-respondents for follow 
up purposes.  
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3.8 CHAPTER SUMMARY 
 
The aim of this chapter was to provide a strategic framework for action that served 
as a bridge between research questions and the execution of the research. A 
quantitative research design was used to test the study objectives by determining 
the relationship between the practices followed and the effective management of 
ARVs. 
 
Exploratory research was conducted as there was not enough knowledge on the 
best practices to be followed regarding the effective and efficient management of 
ARV distribution in the QwaQwa district. Descriptive statistics on the other hand 
reflected the specific details of the practices followed at the hospital. The researcher 
contextualised the objectives and sub-objectives of the research as the study 
investigated the management of the drug supply chain of ARV drugs in the QwaQwa 
district. 
 
The research methodology elaborated how the researcher identified the research 
tasks of sampling, measurement, data collection and data analysis. The sampling 
technique used was the non-probability sampling that was purposive in nature. The 
sample size of the study was the total population due to the limited number of 
respondents. The study population entailed all the Manapo Hospital pharmacists and 
pharmacist assistants who had been or who are currently involved in the distribution 
of ARVs from the Manapo Hospital to the peripheral clinics. 
 
The measurement principles used during the data collection included measurement, 
validity, reliability and levels of measurement namely, the ordinal and nominal levels 
of measurement. The independent variables of the study were the drug distribution 
practices and the dependent variable the management of ARVs. 
 
A self-administered questionnaire and the checklist were the measuring tools utilised 
to measure the study variables. Bivariable descriptive statistics were used to analyse 
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the independent and the dependent variables of the study. A pilot study was 
conducted before embarking on the research to ensure the accuracy of measures 
and the quality of data expected from the true participants. 
 
The researcher ensured the reliability and validity of data by assessing the 
measurement procedures and the measurement instruments of the study. This was 
achieved through using the ordinal and nominal levels of measurement, and the 
content and face validity of the measuring instrument. Finally, the ethical issues 
pertaining to the study, the tools utilised to conduct the study, the voluntary and 
informed participation of participants, confidentiality, and safekeeping of data, were 
all ensured. 
 
A review of the results and discussion of the findings is the topic of the next chapter. 
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CHAPTER FOUR 
 
RESULTS AND DISCUSSION 
 
4.1 INTRODUCTION  
 
The aim of this chapter is to analyse and interpret the results of the study. The 
results determine whether the current drug distribution practices are effective and 
efficient in the management of ARVs in the QwaQwa district. The purpose of this 
study is to explore and describe the current ARV drug distribution practices 
performed in the hospital and to develop recommendations to improve the 
distribution system where necessary.  
 
The researcher designed a questionnaire, attached as Annexure E, and distributed it 
to twenty-one participants. The purpose of the questionnaire was to address the 
sub-objectives of the study and to answer the research questions. The list of 
respondents included all the previous and current Manapo Hospital employees 
involved in the distribution of ARVs as initiated in terms of the ARV rollout directive 
in 2004 from the Manapo Hospital to the peripheral clinics.  
 
The questionnaires were e-mailed and hand delivered to various participants. They 
were distributed from the 12th of August 2013 with the return date of not later than 
the 22nd of August 2013. The return date was later extended to not later than the 2nd 
of September 2013 because most of the questionnaires were not returned by the 
respondents. Of the twenty-one participants identified, twenty of them responded. 
This is a 95.2% response rate. 
 
The analysis of the data follows the questionnaire structure, which entailed the 
participants' biographic data and the ARV drug distribution practices, under sections 
A and B, respectively.  
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The drug distribution practices that the researcher explored were as follows: 
 
 The practices pertaining to the ordering of stock from the depot by the 
hospital  
 The practices regarding reliable transportation of stock from the depot to the 
hospital 
 The practices on the management of inventory and warehousing at the 
hospital 
 The practices to ensure the continuous distribution of ARV treatment from the 
hospital to the peripheral clinics. 
 
The next section displays and discusses the participants' biographic data. 
 
4.2 BIOGRAPHIC DATA 
 
The results of the data collected on the participants' job title, age, gender and years 
of service distributing ARVs in the QwaQwa district are presented below. 
 
The biographic data was analysed to provide information on the professional 
qualifications of the employees, their maturity in terms of their age, the dominant 
gender in the field, and the employees' job experience. The results of the biographic 
data that follows display the distribution of the participants' characteristics with an 
associated discussion of each characteristic.  
 
4.2.1 Job title 
 
The study involved the practices performed by the pharmacists and pharmacist 
assistants at the Manapo Hospital. Table 4.1 below shows the percentage 
distribution of the two job titles. 
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Table 4.1: Job title frequency distribution 
 
 
 
 
As shown in Table 4.1, 45% of employees involved in the distribution of ARVs were 
qualified pharmacists and 55% were pharmacist assistants. This indicates that more 
pharmacist assistants were involved in the distribution of ARVs than pharmacists. 
 
Although there seem to be more pharmacist assistants than pharmacists, it should 
be noted that pharmacists are the sole drivers or the main custodians of 
pharmaceutical-related job functions. Pharmacist assistants on the other hand hold a 
lower educational qualification and level of expertise, and are therefore required to 
work under the supervision of a pharmacist. As a requirement of good pharmacy 
practice, pharmacists have to authorise tasks carried out by pharmacist assistants. 
This narrow scope of practice for pharmacist assistants could act as a limitation to 
the revision and improvement of pharmaceutical-related tasks, such as the drug 
distribution practices under study. 
 
The low percentage of pharmacists employed in the government sector cannot be 
easily remedied, as this is a nationwide dilemma caused by vacant posts not being 
filled. 
 
The characteristic discussed in the next sub-section is the age of the respondents.  
 
4.2.2 Age  
The age of the respondents was reviewed to provide information on the respondents' 
level of maturity. Table 4.2 below illustrates the age groupings in this study.  
 
 
 
              Characteristic Percentage
Job Title  Pharmacist  45%
  Pharmacist Assistant 55%
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Table 4.2: Age frequency distribution 
 
 
 
 
 
 
Table 4.2 shows that 50% of the respondents, which was the majority of the 
employees (respondents), were in the 31 to 40 years of age grouping. The second 
most common age group was in the range of 41 to 50 years, which stood at 35% of 
respondents. Only one employee was under the age of 30 years and two employees 
were over the age of 50 years. This age grouping does question the maturity of the 
staff in terms of the work experience acquired. Therefore, the limited period of 
exposure in the field could hinder long-term observations into the practices 
performed and make recommendations, such as the implementation of new or 
improved practices. 
 
Gender is the next characteristic under review. 
 
4.2.3 Gender 
 
The respondents' gender was reviewed to give an indication of the ratio of males to 
females employed in the distribution of ARVs. The results are provided in Table 4.3.  
 
Table 4.3: Gender frequency distribution 
 
 
 
 
As shown in Table 4.3, there were more females than males employed in the 
distribution of ARVs at the Manapo Hospital, with females representing 55% of the 
gender population. The proportion of female to male employees varies from hospital 
               Characteristic  Percentage 
Age 
  
  
Under 30  5% 
31‐ 40  50% 
41‐ 50  35% 
Over 50  10% 
              Characteristic Percentage
Gender 
  
Male 45%
Female  55% 
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to hospital, and the ratio is not dependent on the human resource employment 
equity recruitment plan, but rather on the need to fill vacant posts.  
 
It should, however, be noted that gender did not have a significant impact on the 
level of performance in the distribution of ARVs. Gender analysis was only used to 
provide information on the gender employment ratio.  
 
The next characteristic discussed is the employees' years of service in the 
distribution of ARVs. 
 
4.2.4 Years of service in ARV drug distribution 
 
Information was gathered on the years of experience the respondents acquired in 
distributing ARVs. The data gathered is represented in Table 4.4 below. 
 
Table 4.4: Years of service frequency distribution 
 
 
 
 
 
Table 4.4 shows that 55% of employees have worked with the distribution of ARVs 
for less than five years, while 45% had more than five years' experience. With the 
majority of employees having less than five years' experience distributing ARVs, this 
period of service was not adequate for employees to attain sufficient knowledge and 
expertise required in their field. This was also not a sufficient period to make 
observations on the current practices, to make recommendations, and to improve 
the existing practices. 
 
The retention of staff in the government sector is an ongoing battle, especially in the 
rural parts of the country. Incentives such as rural allowance, introduced by the 
government as a method of retaining employees in the rural areas, did not carry 
               Characteristic  Percentage 
Years of  
 Service 
1‐ 5 yrs 55%
More than 5 yrs 45%
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much weight with employees who were continuously faced with the lack of 
infrastructure, the limited resources, poor living conditions and lack of recreational 
facilities in the rural areas. Therefore, the years of service in the rural areas remain a 
challenge. 
 
The researcher also requested the participants to indicate the period of service, 
when they were actively involved with the distribution of ARVs. This question was 
considered invalid for two reasons and therefore not included in the analysis. One 
reason was that 65% of the staff completed it inaccurately. The second reason was 
that the allocation of the staff to work in the ARV pharmacy department was on a 
rotational basis (as previously indicated in Chapter three, page 62). Therefore, the 
staff were not permanently based in the department. 
 
A summary of the employees' demographic data discussed above is provided in 
Figure 4.1 below. 
 
Figure 4.1: Employees' demographic data  
 
 
 
 
 
 
 
 
 
 
In summary, as shown in Figure 4.1 above, the shortage of highly qualified staff 
namely, the pharmacists, and the limited years of service in the field, were indicative 
of an ongoing recruitment and retention battle in the government sector. The 
majority of the employees were in the 31 to 40 year grouping. This age grouping 
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does question the maturity of the staff in terms of the work experience acquired. All 
these factors could contribute to the level of efficiency and effectiveness of the 
practices performed in the management of ARVs.  
 
The following section presents a review of the practices performed during the 
distribution of ARVs. 
 
4.3 ANTIRETROVIRAL DRUG DISTRIBUTION PRACTICES 
 
As indicated earlier in this chapter, section B of the questionnaire contained 
questions on the distribution practices performed at the Manapo Hospital concerning 
the management of ARVs in the QwaQwa district. It is of critical importance to the 
reader to know that no one practice stands alone, and that all the practices are 
interwoven. However, the questions were extracted and grouped accordingly under 
the relevant practices, for the purpose of this discussion. 
 
Table 4.5 indicates the total number of questions that were allocated per practice 
under review. 
 
Table 4.5: Allocation of questions per practice  
 
 
  
 
 
 
 
 
According to Table 4.5, questions on the management of inventory and warehousing 
practices comprised the bulk of the questionnaire. With reference to the study title, 
the literature review and the researcher's work experience, the management of 
Practice under review Total questions Percentage 
Ordering of stock from the depot 
by the hospital 7 23% 
Transportation of stock from the 
depot to the hospital 5 17% 
Management of inventory and 
warehousing at the hospital 14 47% 
Distribution of treatment from the 
hospital to the peripheral clinics. 4 13% 
Questions shared by all of the 
above four practices. 3 N/A 
89 
 
inventory and warehousing of the drugs are the cornerstones in the overall 
management of an efficient and effective drug distribution system. Hence, inventory 
management and warehousing carry the majority of the questions. 
 
The other three practices namely, ordering of stock from the depot, transportation of 
stock from the depot to the hospital, and the distribution of the drugs from the 
hospital to the peripheral clinics, carried a similar total number of questions. 
 
It should again be noted that the above four practices are dependent on each other, 
and most of the questions were applicable to more than one practice. Therefore, 
questions were allocated to the practice where they were considered most 
applicable. For example, the question that states "Does the transport arrive on 
scheduled dates and times?"  was applicable to practice two (the transportation of 
stock from the depot to the hospital) and to practice four (the distribution of ARV 
treatment from the hospital to the peripheral clinics). However, the question was 
discussed under the transport practices as it was most relevant to that specific 
practice.  
 
Reference is made to Tables 4.6, 4.7, 4.8 and 4.9 on pages 90, 95, 100, and 109, 
respectively, on the questions assigned to each practice. Questions 31, 32 and 33 
(refer to Annexure E) were applicable to all four of the practices and were therefore 
grouped and discussed separately under section 4.3.5 on page 112. 
 
The results are displayed and discussed under the relevant section in the following 
sections. The participants' responses on the ordering of stock are discussed first. 
 
4.3.1 The ordering of stock from the depot by the hospital 
 
The results of the questions applicable to the ordering of stock from the depot are 
listed in Table 4.6 below. 
 
90 
 
Table 4.6: Participants' responses on ordering practices  
 
 
The questions are discussed in no particular order. However, effort is made to 
discuss the questions according to the flow of processes for that particular practice. 
The results to the questions listed under Table 4.6 above will now be discussed. 
 
Question Scales N % 
What ordering system do you use? 
Rating of responses: Average 
Computer 5 23 
Manual forms 10 45 
Both 7 32 
Other 0 0 
When is ARV stock ordered from the depot? 
Rating of responses: Average 
Order dates 14 64 
Safety stock 6 27 
When needed 2 9 
How do you follow up on the status of ARV orders with the 
depot (e.g. back orders)? 
Rating of responses: Acceptable 
Telephone 18 90 
E-mail 0 0 
Fax 0 0 
Not follow up 2 10 
How often have you experienced ARV order duplication/s? 
- Order placement 
Rating of responses: Acceptable 
-Order receipt 
Rating of responses: Acceptable 
Always 0 0 
Sometimes 3 30 
Never 7 70 
Always 0 0 
Sometimes 2 20 
Never 8 80 
 Rating of responses n Yes n No
Is the following information easily available? 
(No response = 1 )  - Lead-time 
- Quantities ordered 
- Order placement dates 
(No response = 1)  - Expected Delivery dates 
(No response =  3)  - Quantities O/S orders 
(No response = 1)   - Out of stock at Depot 
Average 13 65 7 35 
Acceptable 19 95 1 5 
Acceptable 19 95 1 5 
Bad 7 41 13 59 
Acceptable 14 78 5 22 
Acceptable 15 75 5 25 
Have you experienced ARV order duplication? Acceptable 2 10 18 90 
Narration or interpretation of tables 
With reference to Tables 4.6, 4.7 and 4.8, the following coding was ascribed to: 
N = Number or responses for each question-scale 
% = Percentage number of responses for the particular scale 
Rating of responses= The researcher used ratings "Acceptable, Average or Bad" to rate participants' performance on the 
practices. Practices that were performed well at a percentage responses greater than 69% were rated as acceptable, 
percentage responses in the range of 68 to 45% were rated as average, while those less than 45% were regarded as 
ineffective, therefore bad. The reverse was applicable for practices not performed. The ratings were summarised under section 
4.3.6 on page 115. The ratings were used to determine the level of effectiveness and efficiency on the performed practices. 
No responses = Number of participants who did not answer a particular question. Please note that the "no" responses were 
recorded only if a particular question was not answered by all participants. 
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a) What ordering system do you use? 
Stock was ordered through the use of manual forms by 45% of the staff, 23% used 
only the computer system to order the stock, while 32% used both the computer and 
the manual forms to order the stock from the depot. 
 
The literature review in Chapter two states that orders should be placed 
electronically to cut the lead-time associated with order placement and information 
transfer. Therefore, the use of manual forms should be minimised and only be used 
as back-up when the computer systems were off-line. On the other hand, the use of 
both the manual and electronic system resulted in duplication of the order process, 
and should therefore be avoided.  
 
b) When is ARV stock ordered from the depot? 
Stock was ordered from the depot according to order dates by 64% of the staff. 
Twenty-seven percent (27%) of staff ordered stock only when safety levels were 
reached, while 9% of the staff only ordered stock when needed. 
 
The ordering of stock is dependent on the order model used, which can be either the 
fixed order quantity approach or the fixed order interval approach mentioned under 
the literature review (on pages 35-36). The fixed order quantity model is the most 
suitable approach to use with the type of stock reviewed in this study. This model is 
preferred over other models, as the reorder point is based on the amount of stock 
remaining in the warehouse. 
 
The ordering of ARVs according to order dates, as practiced by the majority of the 
staff, could lead to stock shortages, as there might be enough stock at the time of 
ordering, but the stock could become depleted a week later. The results also 
indicate that staff do not follow a specific order pattern while the use of various order 
points could have a negative impact on the timely delivery of the correct order 
quantities. Therefore, a consistent order method should be practiced by all staff 
members. 
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c) How do you follow up on the status of ARV orders with the depot? 
Almost all the staff members (90%) followed up on the status of their orders 
telephonically, while the remaining 10% did not follow up on orders placed at the 
depot. The staff used neither e-mail nor fax to follow up on outstanding orders with 
the depot. 
 
The use of a telephone is a standard practice for most companies when the need 
arises to follow up on an order with the supplier. However, with evolving technology, 
the shift has been towards the use of e-mails, which has an advantage of a paper 
trail should proof be required. Having said that, if the use of a telephone is regarded 
convenient and considered effective by the hospital staff, then the method need not 
be changed, but if there is an increase in errors experienced, then e-mails should be 
used to follow up on orders.  
 
What is of importance is that staff follows up on orders they placed, regardless of 
which method is utilised. The 10% of staff who do not follow up on orders should be 
trained on the importance of such a practice in the maintenance of an effective and 
efficient management of the drugs. 
 
d) Is the following information easily available (lead-time of orders placed, 
quantities of stock ordered, dates orders were placed, expected date of 
delivery, quantities of outstanding orders, and items out of stock at the 
depot)? 
Sixty-five percent (65%) of respondents indicated that they could easily access 
information on the lead-time of orders placed at the depot. Ninety-five percent (95%) 
of respondents stated that information on quantities of stock ordered and the dates 
the orders were placed, was easily retrievable. Information on quantities of 
outstanding orders and items out of stock at the depot was easily accessible to 78% 
and 75% of respondents, respectively. A minority of respondents (41%) could 
access information on the expected dates of delivery, while the other 59% could not 
access information on order delivery dates. 
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As shown in Table 4.6 on page 90, there were a total of six participants who did not 
answer this question. Therefore, the percentage responses were based only on the 
responses obtained. The reason for the non-response to this question could be that 
some of the pharmacist assistants were not knowledgeable about the stock ordering 
processes. 
 
According to the responses obtained, a good percentage of respondents stated that 
information was easily available on the status of orders placed at the depot. 
According to 35% of the respondents no information was available on lead-time, 
while 59% of the staff could not access information on expected delivery dates. 
 
Information on lead-time and expected dates of delivery are of critical importance as 
stated in the literature review in Chapter two. The literature states that the stated 
lead-times should coincide with the actual days taken from the time the order is 
placed with the depot to the time of stock delivery at the ordering facility. The 
literature further states that data factors such as stock quantities on order, lead-
times and all other relevant documentation should always be accurate and available 
for retrieval. Therefore, the availability of accurate information is important in the 
overall management of the stock. 
 
e) Have you experienced ARV order duplication? 
How often have you experienced ARV order duplications? 
Ninety percent of the staff indicated they had not placed or received the same order 
more than once, while 10% had either placed or received an order more than once 
from the depot. Of the 10% participants who had experienced order duplication, 60% 
experienced the duplication due to placing an order more than once at the depot, 
while 40% indicated that the duplication was the result of stock delivered more than 
once from the depot. 
 
The high percentage (90%) of staff who did not experience order duplication is an 
indication that they followed the correct order placement procedures, and possibly 
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that the depot staff followed the correct procedures when processing the orders 
received. For the low percentage (10%) of staff who experienced order duplications, 
this could be due to either practising incorrect ordering procedures or to errors 
committed in the processing of orders by the depot. Although 10% can be 
considered a small percentage error, such errors must be eliminated, by reinforcing 
correct ordering procedures and processing of orders. 
 
In summary to the ordering practices, an electronic order system should be 
considered over the current manual order method. Stock should be ordered at a 
reorder point based on the amount of stock remaining in the warehouse, as the 
current use of order dates by the staff could lead to possible stock shortages. The 
use of e-mails when following up on the status of orders with the depot should be 
considered as it provides documentary proof should discrepancies occur. The 
accuracy and reliability of the information on factors such as lead-time and expected 
dates of delivery should be ensured to facilitate an efficient order fulfilment cycle 
time and a successful ordering process. 
 
According to the literature review, the stock ordering process is considered efficient 
and effective if the stock is delivered within the specified time, at the correct location 
and in the correct quantities. The depot, together with the hospital and other 
stakeholders, should agree on a suitable and effective stock order model and order 
cycle time. An effective stock order model and order cycle will ensure consistency in 
the timely delivery of good quality products at the correct quantities, thereby meeting 
customers' requirements. 
 
The practice on the transportation of stock from the depot to the hospital is 
discussed next. 
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4.3.2 The transportation of stock from the depot to the hospital 
 
Table 4.7 lists the results of the questions applicable to the transportation of stock to 
the hospital and are discussed after the Table. 
 
Table 4.7: Participants' responses on transportation practices 
 
 
 
 
 
 
 
 
 
 
 
 
 
a) Which transport system does the hospital use to obtain stock from the depot? 
Which transport system does the hospital use when stock is required 
urgently? 
Outsourced transport (a facility at the depot) was utilised for the delivery of the stock 
from the depot according to 45% of the staff. A further 45% of the staff used both the 
in-house and the outsourced transport to obtain the stock from the depot. The 
remaining 10% used only the in-house transport to obtain their orders from the 
depot. Urgent deliveries were carried out using the in-house transport by 79% of the 
staff. The remaining 21% used both the in-house and outsourced (an external 
contractor) transport for urgent deliveries. The results are depicted in Figure 4.2 
below for better comparison. 
 
Question Scales N % 
Which transport system does the hospital use to obtain In-house 2 10 
stock  from the depot? (No responses = 1) Outsourced 9 45 
Rating of responses: Average Both 9 45 
Which transport system does the hospital use when stock In-house 15 79 
is required urgently? (No response = 1) Outsourced 0 0 
Rating of  responses : Acceptable Both 4 21 
Does the transport arrive on scheduled dates and times? Always 5 25 
 Sometimes 14 70 
 Rating of  responses : Average Never 1 5 
Is the ARV stock received within the expected time frame Yes 6 30 
from the depot? Rating of responses: Bad No 14 70 
If answered "No" to the above question, what is the reason No transport 4 18 
for the delay? No staff 7 32 
  Rating of  responses : Bad No stock 8 36 
  Order received late 3 14 
Are correct order quantities delivered? Always 7 35 
Rating of responses: Average Sometimes 13 65 
  Never 0 0 
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Figure 4.2: Transport systems used for main and urgent orders 
   
   
 
According to the results in Figure 4.2 above, there was no dominant transport used 
in the delivery of the stock from the depot. However, for urgent deliveries, the 
majority of the staff used the in-house transport indicating that in-house transport is 
a dominant transport mode for urgent deliveries. A significant number of the staff 
(45% for main deliveries and 21% for urgent deliveries) used both the in-house and 
outsourced transport. It was therefore observed that there was a collaborative use of 
the in-house and outsourced transport systems. However, there was no structured 
(dominant and back-up) transport system used for either main orders or emergency 
orders. 
 
The literature review in Chapter two suggests that a decision has to be reached by 
management in making either the in-house or the outsourced transportation mode 
the dominant vehicle, with the other serving as an alternative or back-up model in 
cases of uncertainty. Therefore, a dominant and an alternative transport system 
should be clearly defined for both the depot (main) deliveries and urgent deliveries. 
 
b) Does the transport arrive on scheduled dates and times?  
Is the ARV stock received within the expected time frame (according to lead 
time) from the depot? 
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Both questions are discussed together due to their similarity. The researcher placed 
the questions far apart from each other on the questionnaire, to assess the reliability 
of the participants' responses. The results of the first question showed that 70% of 
the staff indicated that transport did not always arrive according to scheduled dates 
and times. The results to the second question also showed that 70% of the staff did 
not receive stock within the expected time frames. There was uniformity observed in 
participants' responses on both questions, hereby increasing the reliability of the 
answers. 
 
The results in Table 4.7 on page 95 show that the transport did not arrive on 
scheduled dates and times. This indicated that the transport system was not reliable.  
 
With reference to the literature review, transport decisions should be reached by 
management on the routing and the scheduling of deliveries. Therefore, proper 
schedule dates and times the truck is expected to make deliveries should be 
planned and executed in such a manner to ensure efficiency in the delivery of the 
stock. 
 
c) If you answered "No" to the above question, what is the reason for the delay 
(no transport, no staff, no stock, or order received late)? 
The delays in the delivery of the stock from the depot were identified as mainly the 
unavailability of the stock (36%) and the lack of staff (32%) at the depot. A few 
participants identified the cause of the delay in the delivery of the drugs as the 
unavailability of the transport vehicle to deliver the drugs (18%) or the late placement 
of orders at the depot (14%).   
 
As indicated above, the type of delay that was identified by the majority of the staff 
was the unavailability of the stock at the depot. The literature review in Chapter two 
indicated that one of the strengths of the public health organisation was the 
procuring of medicine from pharmaceutical firms at low costs through the tender 
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system. This strength should be maximised by the depot to ensure the consistent 
availability of the stock. 
 
The lack of staff was identified as one of the reasons for the delay in the delivery of 
the stock. This is an internal problem at the depot, and is outside the scope of this 
study, therefore it will not be discussed further. The other factor that caused the 
delay in the timely delivery of the drugs was the lack of transport vehicles at the 
depot. This explained why the hospital sometimes used the in-house transport 
system (refer to Figure 4.2) to collect their main orders that the depot was meant to 
deliver to the hospital.  
 
The literature review further stated that an unreliable transport system is identified as 
a weakness in the delivery of medicine and should therefore be eliminated. Flexibility 
is required when problems are experienced around supply chain operations, such as 
the availability of alternative transport when the vehicle allocated to the transport of 
goods is unavailable. However, the frequent use of emergency transport has to be 
reduced, as this will impact on increased fuel costs, which will in turn contribute to 
high delivery costs. 
 
The last contributing factor to the delay in the delivery of the stock was due to the 
staff placing late orders with the depot. This practice should be eliminated by training 
the staff on the importance of adhering to the stipulated order cycle times. 
 
d) Are correct order quantities delivered? 
The majority of participants (65%) stated that the depot did not always deliver the 
correct quantities as per the order, while the other 35% indicated they always 
received the correct quantities as ordered. 
 
With reference to question "b" discussed earlier, 70% of the staff did not receive their 
orders as per the stipulated delivery dates and times. This further highlights the 
incorrect delivery dates and incorrect stock quantities delivered by the depot. 
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According to the literature review in Chapter two, a satisfactory delivery performance 
is based on the timely delivery of the correct quantities. It is clear from the above 
results that both these key performance indicators are not adhered to, and should 
therefore be reinforced, to ensure a successful order cycle system. It should, 
however, be noted that the delivery of the correct quantities is not solely dependent 
on transportation practices, but also on the ordering practices previously discussed 
under section 4.3.1 on page 89. 
 
In summary, a planned and structured transport system is important for the delivery 
of orders. Management must therefore reach a decision on making either the in-
house or the outsourced transportation the dominant vehicle, and the other an 
alternative or back-up transport in cases of emergency. The routing and scheduling 
of deliveries must be planned and executed in such a manner to ensure a consistent 
delivery of the stock, thus facilitating the efficiency and effectiveness of the transport 
system. Any form of delay in the timely delivery of the drugs should be eliminated to 
avoid stock shortages.  
 
The consistent availability of the stock depends on the timely delivery of the correct 
quantities ordered. It should, however, be noted that the effective implementation of 
this practice is not solely dependent on the staff performances at the Manapo 
Hospital, but also on the services provided by the depot. The pharmacy staff on the 
other hand, can contribute to the continuous availability of the stock by ensuring a 
successful management of inventory and warehousing operations, which is the topic 
of the next section.  
 
4.3.3 The management of inventory and warehousing practices at the hospital 
 
The results of the questions applicable to the management of inventory and 
warehousing practices at the hospital are listed under Table 4.8 below. Thereafter 
each question will be addressed separately. 
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Table 4.8: Participants' responses on inventory management and warehousing 
practices  
Question Scales N Response (%)
How often do you perform ARV stock-taking? 
Rating of responses: Acceptable 
 Weekly 2 10 
 Monthly 13 65 
Quarterly 5 25 
Bi-annual 0 0 
Never 0 0 
Where are the ARV stock levels captured? 
Rating of responses: Average 
Stock-cards 20 87 
Computer 3 13 
No records 0 0 
How much ARV stock quantities can the pharmacy stores keep? 
Rating of responses: Acceptable 
1 month 2 10 
2 Months 3 15 
3 months 14 70 
4 Months 1 5 
Which of the following have you experienced regarding  
stock received from the depot? 
Rating of responses: Bad 
(No response = 1,2,2,1) 
Wrong quantity 10 53  
Damaged Stock 3 17  
No cold Chain 2 11 
Short dated 14 70  
Which record do you use for (stock balances in pharmacy stores, stock 
issue to clinics, and balances at clinics)-% calculated as a ratio. 
Rating of responses: Average 
Computer 9 22 
Stock-cards 41 75 
Other 1 3 
  Rating of 
responses 
N Always N Sometimes  N Never
Is ARV safety stock available in the pharmacy stores? Acceptable 16 80 2 10 2 10 
Please state the frequency of the following occurrences? 
(No response = 6)                                    - Wrong Quantity 
(No response =5)                                     - Damaged stock 
(No response =5 )                                    - No cold chain 
(No response =4 )                                    - Short expiries 
Bad 1 6 11 69 4 25 
Average 0 0 5 33 10 67 
Acceptable 1 7 2 13 12 80 
Bad 3 17 12 71 2 12 
Is the stock double-checked before issuing to the clinic/s? Average 5 25 10 50 5 25 
  Rating of 
Response 
N Yes N  No 
Is a record kept of stock returned to the depot? (No response =2 )                            Average 12 67 6 33 
Is a record kept of the reason for the return of stock? (No response =3 )                   Average 13 76 4 24 
Is a record kept of corrective steps taken regarding the return 
of stock? (No response =3)                                         
Average 12 71 5 29 
Does the pharmacy store have sufficient capacity to hold a 3-months stock level? Average 10 50 10 50 
Have you experienced any stock losses in the stores? (No response =2 )                 Acceptable 2 11 16 89 
Is there a record  in place that shows the following? 
(No response =2 )                                                     - Stock bal in Stores 
(No response =3)                                                      - Stock bal in clinics                   
(No response =4 )                                                     - Quantities to issue to clinics    
Acceptable 14 78 4 22 
Acceptable 14 82 3 18 
Average 8 50 8 50 
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a) How often do you perform ARV stock-taking? 
The majority of the staff (65%) performed stock-taking on a monthly basis, 25% 
every quarter and 10% weekly. No staff performed stock-taking bi-annually.  
 
According to the Free State Department of Health (FSDoH) Inventory Management 
Policy (2012:15), the two forms of stock take performed are bi-annual (on the 31st of 
September and 31st of March), and in-house spot checks carried out on a quarterly 
basis. With reference to the results above, spot checks performed by the majority of 
the staff namely, monthly and not quarterly, was acceptable practice as it maintained 
accurate stock levels, and helped to determine when to place the next order with the 
supplier. 
 
There was no indication of bi-annual stock-taking being performed at the Manapo 
Hospital, and this contravened the Inventory Management Policy mentioned above. 
Therefore, bi-annual stock take should be introduced at the Manapo Hospital. 
 
b) Where are the ARV stock levels captured? 
The results showed that 87% of the staff captured the stock levels on the stock-
cards, while 13% recorded the levels on the computer.  
 
The capturing of stock levels onto the stock-cards was common practice in the 
public health sectors. The FSDoH Inventory Management Policy (2012:14) provides 
an option of stock levels being captured on either bin-cards, stock-sheets or stock-
registers. Therefore, inventory stock keeping should be improved by making use of 
electronic stock-sheets or stock-registers. The use of an electronic system is 
advantageous over the manual method as it facilitates easy and fast retrieval of 
information.  
 
c) Is there a record in place that shows stock balances in pharmacy stores, 
stock quantities to issue to clinics, and stock balances at the clinics? 
If answered "Yes" to the above question, which record do you use? 
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The responses to the above questions are illustrated in Figure 4.3 below. 
 
Figure 4.3:  Record keeping of stock movement 
 
 
 
 
 
 
 
 
 
As shown in the figure above, there was a high percentage of staff who kept records 
of stock balances in the pharmacy (78%) and stock issues to clinics (82%). 
However, only 50% of the staff kept records of balances at clinics, while the other 
50% did not perform any record keeping. 
 
With regards to the type of record used, the stock card was the main method of 
record keeping, while the computer system was seldom used to capture stock levels. 
Although 9% of the staff mentioned using other methods to record the stock, they did 
not specify the type of alternative method used. 
 
A comparison was made between the current and previous question as both relate 
to stock record keeping. The previous question related to stock-taking records, while 
the current question relates to the various inventory records kept.  
 
The results of the latter question indicated that inventory records were in the form of 
stock-cards, while electronic records were seldom used. Stock record keeping of the 
balances in the pharmacy stores and clinic issues seemed satisfactory. However, 
only 50% of the staff kept records of clinic stock levels. This was not satisfactory as 
the hospital staff are the sole providers of medications to the clinics, and therefore 
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need to know the clinic stock levels in order to calculate the demand forecast or 
estimate clinic stock orders. 
 
According to the literature review in Chapter two, one of the requirements of supply 
chain planning is to have a structure in place that deals with factors such as 
inventory levels. Therefore, data on factors such as stock balances in the warehouse 
and all other relevant documentation should always be accurate and available for 
retrieval. Improving on the type of stock record keeping, for example, by using an 
electronic system, will provide easy retrieval and accessibility of information, which 
will in turn promote inventory visibility at all stages of the supply chain. Overall, a 
Warehouse Management System (computer system) should be implemented for 
better management of inventory. 
 
d) Is a record kept of the stock returned to the depot? 
Is a record kept of the reason for the return of stock? 
Is a record kept of corrective steps taken regarding the return of stock? 
 
The results to these questions are displayed in Figure 4.4 below, and discussed 
collectively as they are follow up questions to each other.  
 
Figure 4.4: Record keeping of stock discrepancies 
 
   
 
As shown in Figure 4.4, a high number of employees maintained records of stock 
discrepancies. A record of the stock returns to the depot was kept by 67% of the 
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staff, the reasons for the discrepancies was recorded by 76% of the staff, and 71% 
of employees kept records of all rectifications made. The total percentage of the staff 
who maintained no records of stock returns, the reasons for the returns, or corrective 
steps, were 23%, 24% and 29%, respectively.  
 
The literature review states that one of the key performance indicators that are used 
to assess the progress of operations is reverse logistics. Reverse logistics is a data 
structure that accounts for all types of stock returns by the customer to the supplier. 
The literature further states that to ensure an effective reverse logistics system, 
there should be a system in place that shows all forms of stock movement, which 
includes stock returns, reasons for the returns and what rectification procedures 
were followed. 
 
The results in Figure 4.4 show that there was still a range of 23% to 29% staff 
members who did not keep records of stock returns. Therefore, the staff should be 
trained on the importance of all forms of record keeping. 
 
e) Which of the following have you experienced regarding stock received from 
the depot (incorrect quantities, damaged stock, cold chain not maintained, too 
close to expiry dates)?  
From the above occurrences, please state the frequency of occurrences. 
 
Figure 4.5: The stock status and occurrence rate   
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As shown in Figure 4.5, incorrect quantities (53%) and short expiries (70%) were the 
main concerns on the status of the stock received from the depot. Damaged stock 
and the maintenance of the cold chain were not experienced to a great extent, with 
only 17% and 11% of occurrences reported. Figure 4.5 further shows that 69% and 
71% of the staff confirmed a high level of occurrence with regards to incorrect 
quantities and short expiry dates, while 33% and 13% respectively received 
damaged stock or a break in the cold chain storage.  
 
The delivery of correct quantities is stressed throughout the literature review in 
Chapter two, and particular emphasis is placed on the fact that good management of 
inventory starts with the receipt of correct quantities. The receipt of incorrect 
quantities that are in addition due to expire, compromise the quality of the product 
and therefore renders it unreliable. 
 
The SWOT analysis included under the literature review further highlights poor 
product quality as one of the weaknesses in any organisation. It is therefore 
recommended that such weaknesses should be eliminated as they have a negative 
impact on the success of supply chain operations. In addition to the above, one of 
the key performance indicators used to assess the progress of relationship 
management is the timely delivery of correct quantities. Therefore, the high rate of 
incorrect quantities and short expiries of stock received at the hospital from the 
medical depot compromise the success of the inventory management process. 
 
f) Is ARV safety stock available in the pharmacy stores? 
A high number of employees (80%) indicated that safety stock was always available 
in the pharmacy stores. Ten percent of the staff said safety stock was not always 
available, and the remaining 10% indicated that safety stock did not exist in the 
pharmacy stores. 
 
As indicated in the literature review in Chapter two, it is good practice to keep a level 
of safety stock in the stores, as it ensures inventory optimisation. Safety stock 
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minimises uncertainties that can be encountered, such as the inconsistent 
availability of the stock and the unreliable transport system previously discussed 
under section 4.3.2 on page 95. The safety stock therefore acts as a buffer during 
periods of stock-outs by keeping anticipatory stock during times of uncertainty. 
 
It should be noted though that safety stock should be kept at a minimum and, for this 
to occur, the order cycle length must be consistent. High levels of safety stock, 
amongst other factors can lead to the bullwhip effect, which is an inaccurate supply 
chain forecast, resulting in inaccurate predictions of stock requirements at all stages 
of the supply chain.  
 
g) How much ARV stock quantities can the pharmacy stores keep? 
Does the pharmacy store have sufficient capacity to hold a 3-months' stock 
level? 
The above two questions are similar. The researcher purposely asked these 
questions, and placed them far apart from each other on the questionnaire to assess 
the reliability of participants' responses. 
 
Differences were noted from the responses obtained from both questions. On the 
first question, 70% of the staff indicated that the pharmacy stores could keep up to a 
3-months' stock level. On the second question, only 50% of the staff indicated that 
the stores could keep a 3-months' stock level. Variability of responses on both 
questions indicates that the staff was not certain of the maximum capacity of the 
pharmacy stores. The researcher speculates that the stores have never been filled 
to capacity.  
 
According to the literature review in Chapter two, one should determine the size 
capacity for the warehouse. Thus the use of space should be maximised on. 
Properly utilised space, through carefully planned inventory management and 
distribution operations is important in ensuring a consistent availability of the stock. 
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h) Is the stock drawn from the stores double-checked by another staff member 
before being issued to the clinic/s? 
The process of double-checking orders before issuing to clinics was standard 
practice to only 25% of the staff. Fifty percent of the staff were not consistent with 
double-checking orders, while the remaining 25% did not re-check the stock prior to 
issuing to the clinics. 
 
The process of double-checking stock issued from the warehouse is a basic 
warehouse operational requirement. Although re-checks are considered a minor 
process in the overall warehousing operations, if this process is not properly 
executed, it could have a snowball effect resulting in distorted inventory levels. 
Double-checking of orders to issue to the clinics could possibly limit errors that could 
arise along the order cycle. The end result is a non-executable order cycle that 
threatens a successful management of inventory. 
 
i) Have you experienced any stock losses in the pharmacy stores? 
The majority of participants (89%) stated they had never experienced stock theft, 
while 11% of the staff have experienced stock losses in the pharmacy. According to 
the results, stock theft is at a minimum, showing that there was less risk to be 
managed. 
 
The above practices on the management of inventory and warehousing operations, 
are summarised as follows: 
 
Stock-taking: A monthly stock take performed by the staff was acceptable practice, 
as it promoted maintenance of accurate stock levels and help to determine the next 
order placement. Bi-annual stock take should, however, be introduced at the 
Manapo Hospital, as it is a requirement of the Department of Health's inventory 
management policy.  
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Record keeping: The use of the manual system should be reviewed and electronic 
stock-sheets or stock-registers used instead. This provide for better maintenance of 
records and easy availability of information. Although the majority of the staff did 
maintain stock records, there were still a few staff members that did not, and should 
therefore be trained on the importance of keeping such records. 
 
Information on stock levels: Further to maintaining accurate stock levels, the staff 
should know clinic stock levels to calculate correct stock demand forecast or 
estimate the clinics' stock orders. The result is good inventory visibility at all stages 
of the supply chain. 
 
Quality of the stock received: The delivery of incorrect quantities with short expiry 
dates from the medical depot compromised the effective and efficient management 
of inventory at the hospital.  
 
Safety stock: It was good practice to keep a level of safety stock, as it ensures 
inventory optimisation. However, safety stock should be kept at a minimum to 
eliminate the bullwhip effect. 
 
Storage capacity: Participants' responses on the maximum capacity of the pharmacy 
stores varied, indicating that the staff was uncertain as to how much stock could fill 
the stores to capacity. Therefore, proper utilisation of space through carefully 
planned inventory management and distribution operations should be reinforced to 
ensure a consistent availability of the stock. 
 
Stock-checks: Although the double-checking of stock issues to clinics can appear to 
be a minor process in the overall warehousing operations, if this process is not 
properly executed, it could lead to inaccurate inventory levels. 
 
The practice on the distribution of the drugs from the hospital to the peripheral clinics 
is discussed next. 
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4.3.4 The distribution of ARV treatment from the hospital to the peripheral 
clinics 
 
The results of the questions applicable to this practice are listed under Table 4.9 
below. 
 
Table 4.9: Participants' responses on delivery practices 
  
Question Scales N % 
Which transport system does the hospital use to deliver stock 
to the clinics? (no responses = 2) 
 Rating of responses: Acceptable 
In-house 14 78 
Outsourced 0 0 
Both 4 22 
How is transport arranged? 
  Rating of responses: Acceptable 
Telephone 18 72 
E-mail 1 4 
Fax 1 4 
Send someone 5 20 
When do clinics place ARV orders with the hospital?  
Rating of responses: Average 
When stock runs out 4 19 
Anytime 2 10 
According to order dates 15 71 
How long does it take for the stock to reach the clinics? 
(no responses = 2) 
 Rating of responses:  Average 
Same day of ordering 3 15 
The following day 6 30 
According to delivery dates 11 55 
 
a) Which transport system does the hospital use to deliver the stock to the 
 clinic/s? 
The majority of the staff (78%) used in-house transport to deliver the drugs to the 
clinics. The remaining 22% of the staff alternated between the use of the in-house 
and outsourced transport to deliver treatment to the clinics. 
 
It is observable from the above results that the in-house transport is the dominant 
mode of transport used for clinic deliveries. However, there was no clear indication 
on the use of outsourced transport as the back-up transport. With reference to the 
literature review in Chapter two, a single and rigid transport system whereby 
alternative or back-up transport is not available, is considered a threat to a 
continuous delivery of stock to customers. The use of both the in-house and 
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outsourced transportation, with one being the dominant transport and the other a 
back-up transport system, will promote the reliability of the transport system. 
 
The advantages of the in-house transport system as the dominant system were 
stated in the literature review as flexibility to changes in customer demands, 
consolidation of two or more orders and no obligation to place an order to fill the 
delivery vehicle. These advantages confirm that the selection of the in-house 
transport by the hospital staff as the dominant transport was ideal. Therefore, the 
outsourced transport should be made an alternative transport. 
 
b) How is the transport arranged? 
As shown in Table 4.9 on the previous page, 72% of the staff booked transport 
telephonically, while 20% sent a staff member to the transport department to make 
bookings. An insignificant amount of employees (4%) used the e-mail and the fax 
(4%) to book transport. 
 
It was observed that the majority of the staff arranged for transport telephonically to 
request delivery of the drugs from the hospital to the clinics. This type of booking 
was considered acceptable as the main transport utilised by the staff was in-house 
transport. Electronic booking systems would have been preferable if the dominant 
transport system was outsourced. Therefore, the current use of telephones to book 
in-house transport is acceptable practice. 
 
c) When do clinics place ARV orders with the hospital? 
 How long does it take for the stock to reach the clinic/s? 
For ease of reference, the results to the above two questions are displayed in Figure 
4.6 below. 
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Figure 4.6: Clinic order placement and delivery schedules 
 
 
 
 
 
 
 
 
As shown in Figure 4.6, 71% of the staff placed orders according to the order dates, 
and 55% of the scheduled orders were delivered according to delivery dates. The 
remaining 29% of the staff indicated that clinics placed orders with the hospital when 
the stock was depleted (19%), or when convenient (10%). Regarding the deliveries, 
the remaining 45% of the staff indicated that patient treatment reached the clinics 
the day following the order placement date (30%) or the same day of ordering 
(15%). 
 
According to these responses, the most common order method namely, ordering of 
the stock according to order dates, was the ordering method used by the hospital 
when ordering the drugs from the depot (refer to section 4.3.1, page 89). 
 
Although the stock was ordered according to order dates, this practice was not 
endorsed by the FSDoH Inventory Management Policy (2012:10, 13). The policy 
indicates that the remaining stock levels in the stores should be a pre-determinant of 
the next order placement. This recommendation is in agreement with the FOQ 
condition-certainty order model explained in Chapter two, which states that ordering 
should take place at a predetermined level. Therefore, stock should be ordered at a 
predetermined level to ensure a continuous availability of the stock to distribute to 
the clinics. 
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In summary, the in-house transport was used by the hospital staff as the dominant 
transport to deliver the stock to the clinics, therefore the outsourced transport should 
be made the back-up transport system. The staff used telephones when booking the 
in-house transport and this was regarded as acceptable practice. The use of e-mails 
or faxes would have been more suitable if the main transport system used by the 
staff was outsourced in order to keep records of bookings made and to use the 
information during performance evaluation of the contractors. 
 
The most common ordering method practiced by the staff was the ordering of the 
stock according to order dates. However, the FSDoH Inventory Management Policy 
and the FOQ condition-certainty order model recommend that the ordering of the 
stock should be according to predetermined levels. This order method will reduce 
the level of stock shortages experienced, which is the discussed below. 
 
4.3.5 Stock shortages and Information sharing 
 
As previously mentioned under section 4.3 on page 88, the questions listed below 
were discussed as a grouping, as they impacted on all of the four practices 
discussed above. The questions were as follows: 
 
 Have you experienced ARV stock shortages? 
 How long was the stock-out of drugs? 
 When are meetings held between the depot, the hospital and the ARV clinic 
staff to discuss ARV-related distribution matters? 
 
These questions were major pre-determinants of an effective and efficient drug 
distribution system. Figure 4.7 below illustrates the results. 
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Figure 4.7: Stock shortages and rate of communication 
 
 
 
 
 
 
 
 
According to the Figure 4.7, 80% of the respondents have experienced stock 
shortages, while 20% have not. Six percent (6%) of the staff experienced periods of 
stock shortage (stock-out) of up to a week. The majority (50%) of staff members 
experienced stock-outs for a period of a week to a month, 25% of the staff 
experienced stock-outs lasting one to three months, while the remaining 19% 
experienced stock shortages for periods greater than three months.  
 
While noting the above figures, the reader should bear in mind that if a patient 
misses more than five days treatment, that is, taking less than 95% of their doses, 
compromises compliance and adherence to medication. Therefore, the risk of 
developing resistance and ultimately treatment failure is increased (Management 
Sciences for Health, 2006:228-229)  
 
Figure 4.7 further shows that the majority of the staff (61%) indicated that there were 
no meetings or forums held to share information between the depot, the hospital and 
the clinic staff, on matters related to the ARV distribution. The remaining 39% of the 
staff indicated that they had attended meetings either on a monthly basis (22%) or 
every 3 months (17%). These results raise concerns on the level of communication 
amongst the supply chain partners and the continuous availability of ARV treatment 
to the patients in need of treatment. 
 
114 
 
According to the literature review in Chapter two, one of the strengths of the public 
health organisation is procuring medicine from the pharmaceutical firms at low costs 
through the tender system. Therefore, such an organisation's strength should be 
used in the procurement of sufficient quantities to satisfy stock demands from 
various hospitals. One of the other ways to limit stock shortages is to have measures 
or contingency actions in place to deal effectively with such uncertainties, and to fill 
the customer's order as soon as possible. 
 
The literature review in Chapter two emphasises the importance of maintaining the 
visibility of inventory at all stages in the supply chain. This visibility can be ensured 
by an effective order cycle. Good inventory management is centred on a well-
planned and a well-executed order cycle. However, the success of the cycle 
depends on effective teamwork. All partners of the supply chain have to establish 
and maintain a good working relationship with each other. 
 
One of the main objectives of an organisation is service level improvement. 
Therefore, holding meetings is important as these will have a positive impact on the 
level of service provided to the patients, and improve relationships between supply 
chain partners. Improved relationships between the supply chain partners is one of 
the key performance indicators to a well-developed and implemented supply chain. 
Mutually beneficial relationships between the depot, the hospital and the clinic staff 
will ensure that everyone plays their part in the management of an effective and 
efficient supply chain. Non-availability of precise information should be eliminated as 
it delays and distorts information moving between the stages of the supply chain 
which will in turn lead to insufficient stock being shipped to the customer. 
 
In summary, the hospital experienced a high occurrence of stock shortages. Most of 
these stock-outs extended over a period of one to three months. A high percentage 
of the staff did not attend meetings to discuss ARV-related matters such as 
anticipated stock-outs. The above results raised concerns on the level of 
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communication amongst the supply chain partners and the continuous availability of 
ARV treatment to the patients in need of treatment. 
 
There should be measures in place to limit the stock shortages such as the 
procurement of sufficient drug quantities by the depot and to ensure the availability 
of a back-up system in place to deal effectively with such uncertainties. A working 
relationship and sharing of accurate information amongst all supply chain partners 
are also of critical importance to a successful management of inventory, and in 
ensuring accurate inventory visibility at all stages of the supply chain. Therefore, 
meetings between the depot, hospital and clinic staff should be a regular practice. 
 
4.3.6 Chapter Summary 
 
The aim of this chapter was to determine whether the ARV drug distribution 
practices were effective and efficient in the management of ARVs in the QwaQwa 
district. The participants' biographic data and the practices performed on the ARV 
distribution are summarised below. 
 
The biographic data was analysed to provide information on the professional 
qualifications of the employees, their maturity in terms of their age, the dominant 
gender in the field, and the employees' job experience. 
 
The majority of the staff held lower professional qualifications, they were in the 
middle age group of 31-40 years, and held less than five years of experience in the 
field. An analysis of gender did not make a significant contribution to the level of 
performance. It was used to indicate the gender ratio, and indicated that there were 
more females employed than males. The question on the period of service was not 
answered accurately by the majority of the staff, due to the fact that allocation to 
work in the ARV department was not permanent but was on a rotational bases. The 
shortage of highly qualified staff and the limited years of service in the field were an 
indication of an ongoing recruitment and retention battle in the government sector.  
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The distribution practices that were reviewed were on the ordering, transportation, 
management of inventory and warehousing and finally, distribution of treatment to 
the HIV/AIDS patients who are in need of treatment. 
 
The overall practices performed on the ordering of stock from the depot were 
satisfactory. However, practices that required improvement were the placement of 
orders using the electronic system instead of the manual system, the ordering of 
stock using the fixed order quantity model, and the use of e-mails for following up on 
orders with the depot. The performance that was rated unsatisfactory was the lack of 
information on the expected delivery dates. This practice should be reviewed and 
improved on, to facilitate an effective order fulfilment cycle time and order process. 
 
The majority of the practices on transportation of the stock from the depot to the 
hospitals require improvement. It should, however, be noted that there is a gap 
between the practice on the ordering of the stock at the depot, and the practice on 
the transportation of the stock to the hospital. The gap was identified in the practices 
on the procurement of the stock and the processing of orders at the depot. However, 
these practices are outside the scope of the study and were not discussed further. 
 
The critical step to a reliable transport system is a well-planned and executable 
routing and scheduling of deliveries. This factor contributes highly to the timely 
delivery of the correct quantities, thereby ensuring a consistent availability of the 
stock. An unreliable transport system could result in stock shortages. Therefore, it 
should be eliminated. 
 
The overall practices on the management of inventory and warehousing were rated 
as average (refer to Table 4.8 on page 100). Therefore, these practices should be 
improved. The practices that require improvement are the use of electronic records 
instead of the current manual system to facilitate easy retrieval of information when 
required. The other practices to be improved are the record keeping of stock 
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discrepancies, and the record keeping of stock levels at the clinics, for better 
management of the stock.  
 
The last improvement required on the inventory management and warehousing 
practices are the utilisation of the stores to capacity. This could be managed by 
having a Warehouse Management System (computer system) in place. The 
practices that were rated unsatisfactory, and therefore require major intervention, 
are the incorrect stock quantities delivered from the depot, and the short expiries of 
medications received. However, it was noted that the reliability of the transport 
system and the delivery of correct quantities in the correct condition were pre-
determinants of good inventory management. 
 
The practices on the distribution of treatment from the hospital to the clinics were 
satisfactory. However, the distribution practice that should be improved is the 
method of ordering the stock according to predetermined levels and not according to 
order dates as currently practiced. It should be noted, however, that the distribution 
practices are majorly dependent on the ordering, transportation and the 
management of inventory and warehousing practices. Therefore, improvement of 
these practices could result in a more effective and efficient distribution system. 
 
The last section of the chapter reviewed the stock shortages and the level of 
information sharing between the supply chain partners. The hospital experienced a 
high occurrence of stock shortages and these stock-outs have mostly been 
experienced for a period of one to three months.  A high percentage of the staff did 
not attend meetings to discuss ARV-related matters such as anticipated stock-outs. 
These factors raised concerns on the level of communication among the supply 
chain partners and the continuous availability of ARV treatment to the patients in 
need of treatment, bearing in mind that if a patient misses more than five days of 
treatment, compliance and adherence to medication are compromised. This 
increases the risk of developing resistance to treatment and ultimately to treatment 
failure. 
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There should therefore be measures in place to limit the stock shortages such as the 
procurement of sufficient drug quantities by the depot and the availability of back-up 
systems in place, to deal effectively with such uncertainties. A working relationship 
and accurate information sharing amongst all supply chain partners are also of 
critical importance to a successful management of inventory and in ensuring 
accurate inventory visibility at all supply chain stages.  
 
It was earlier brought to the attention of the reader that the above practices were 
inter-related, and that no practice stood alone as they were interwoven. The lack in 
performance of one practice affects all other practices. Therefore, a coordinated 
performance of all practices is imperative to an effective and efficient distribution 
system. 
 
The next chapter describes the limitations of the study, the recommendations and 
the conclusion.  
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CHAPTER 5 
 
CONCLUSION, RECOMMENDATIONS AND LIMITATIONS OF THE STUDY 
 
5.1 INTRODUCTION 
 
Chapter four provided an analysis and interpretation of the research results in 
relation to the literature examined in Chapter two. Chapter four specifically described 
and explored the participants' demographic details and the practices performed on 
the distribution of ARVs. This helped the researcher to develop recommendations for 
best practices where necessary. This final chapter presents a summary of the study, 
including the findings on the efficiency and effectiveness of the practices performed 
in the distribution of ARVs, the recommendations on the best practices, the 
limitations of the study and opportunities for further research. 
 
5.2 SUMMARY OF THE RESEARCH PROCESS 
 
The study was undertaken to address the management of antiretroviral drug 
distribution system in the QwaQwa district. The participants of the study were the 
Manapo Hospital staff involved in the distribution of ARVs since the inception of the 
ARV rollout programme in the QwaQwa district from 2004 to date. 
 
The background of the study highlighted the ongoing ARV drug distribution problems 
experienced by various public health facilities since the inception of the ARV rollout 
programme by the South African Government in the year 2003. A common problem 
identified with all the ARV rollout programmes (the Operational Plan, the Evaluation 
Report and the STRETCH programme) and a previous study (Scaling up access to 
antiretroviral drugs in a middle-income country: public sector drug delivery in the 
Free State, South Africa) as discussed in Chapter one, was the ineffective and 
inefficient drug distribution system. The ineffectiveness and inefficiency of the drug 
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distribution system hindered an effective and efficient ART rollout programme to 
HIV/AIDS patients. 
 
The problem statement was formulated to highlight the distribution problem that 
exists at the Manapo Hospital with the aim of recommending an improved drug 
distribution system. 
 
The literature review on the importance and supply of ARVs in the public sector, as 
well as the topic of supply chain management, were undertaken in Chapter two. The 
key aspect to the supply of ARVs in the public sector was the importance of ensuring 
a continuous supply of treatment to patients, to avoid drug resistance and therapy 
failure. 
 
Supply chain management was reviewed to address the drug supply chain problems 
surrounding the hospital and minimising the detrimental effects they have on 
patients. Chapter two emphasised the importance of an effective management of the 
supply chain through proper planning and design, inventory management and 
warehousing, distribution and transportation, and supply chain coordination as a 
whole, to bring about an effective and efficient distribution system. 
 
A quantitative research design and methodology process, that was explorative, 
descriptive and contextual in nature, was applied to address the research objectives 
and the research questions. The quantitative research methodology was used to 
measure the behaviour and knowledge of participants on the practices they 
performed regarding ARV drug distribution in the QwaQwa district. Exploratory 
research was used to explore the current ARV drug distribution practices performed 
in the Manapo Hospital. Descriptive research was used to examine and describe the 
drug distribution practices performed, and contextual research to contextualise the 
objective and sub-objectives as the investigation took place in a specific setting 
(QwaQwa) under certain circumstances (drug supply management). 
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The types of research techniques utilised in the study were non-probability sampling 
as the sampling method, a self-administered questionnaire as a measurement tool, 
systemic observation as a means of collecting data, and descriptive statistical 
methods to analyse the data collected. 
 
The study sample size and target population of twenty-one participants was 
identified. Twenty of the twenty-one participants completed the questionnaires 
successfully. Validity was ensured through assessing the questionnaire for the ARV 
drug distribution content and on whether the measurement technique on face value, 
measured the variable it claimed to measure. A pilot study and the use of a 
statistician-approved questionnaire helped to ensure the reliability of the study. 
Validity and reliability were further ensured by abiding by the ethical issues 
applicable to the study. 
 
The research questions the study aimed to answer were indicated in chapters one 
and three, as follows: 
 
 What practices are currently performed to ensure the effective and efficient 
distribution of ARVs? 
 Are the current practices effective and efficient? 
 What recommendations can be made for more effective and efficient 
distribution practices? 
 
The findings derived from the participants' biographic data and the practices 
performed in the distribution of ARVs are presented below.  
 
5.3 MAIN FINDINGS 
 
The main findings below address the questions on the practices performed and their 
effectiveness and efficiency in the distribution of the ARVs. The findings were 
concluded from the results (the employees' biographic data and the practices 
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performed) discussed in the previous chapter and compared to the literature review 
in Chapter two. 
 
5.3.1 Employees' biographic data 
 
The findings of the biographic data were on the employees' job title, age, gender and 
years of service distributing ARVs in the QwaQwa district. 
 
It was concluded from the results of the biographic data that the majority of the staff 
employed (pharmacist assistants) held lower qualifications, were in the less mature 
age group in terms of the work experience acquired, and had limited years of service 
in the field. All these factors could contribute to the lower levels of effectiveness and 
efficiency of the practices performed on the management of the ARV drug 
distribution system. 
 
The findings for the practices performed are provided in the subsequent sections 
below. As indicated in Chapter four, the practices are interwoven and dependent on 
each other. Therefore, the findings below could be applicable to more than one 
practice. However, common findings are listed under the practice where they are 
most applicable. It must be noted that only the findings deemed to require 
improvement are highlighted. 
 
5.3.2 The ordering of stock from the depot by the hospital 
 
The following findings were obtained on the ordering practices performed: 
 
 Stock was ordered through the use of manual forms instead of the 
computerised system. 
 There was no uniform practice or specific order pattern followed when 
ordering the stock from the depot. Stock was ordered at various order points 
with the majority of the staff ordering stock according to order dates, others 
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when levels of safety stock were reached, and others when stock was 
needed. 
 Accurate information on the lead-time of orders placed and the dates of 
scheduled deliveries was not easily accessible, and this in turn distorted the 
order cycle process. 
 
5.3.3 The transportation of stock from the depot to the hospital 
 
The findings for this practice were as follows: 
 
 The lack of a structured (dominant and back-up) transport system used for 
either the main orders or emergency deliveries. 
 An unreliable transport system that does not operate within the scheduled 
dates and times. 
 Delays in the delivery of the stock to the hospital from the depot. The delays 
were mainly due to the unavailability of the stock and the lack of staff at the 
depot.  
 Incorrect stock quantities were delivered on unexpected delivery dates by the 
depot. 
 
5.3.4 The management of inventory and warehousing at the hospital 
 
The findings for this practice were as follows: 
 
 Bi-annual stock-taking, which is a requirement of the FSDoH Inventory 
Management policy, was not a standard practice.  
 Stock levels were captured on the stock-cards as opposed to the 
computerised system, where data could easily be accessible for retrieval. 
 The hospital staff did not keep records of clinic stock levels and could 
therefore not predict accurate order forecast demand. 
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 The depot supplied the hospital with incorrect stock quantities that had short 
expiry dates, thereby compromising the quality of the product and rendering 
the product unreliable. 
 The warehouse was not filled to capacity to ensure a continuous availability of 
treatment. 
 There was no consistency in the double-checking of stock quantities issued to 
the clinics, therefore possibly affecting the accuracy of inventory levels. 
 
5.3.5 The distribution of ARV treatment from the hospital to the peripheral 
 clinics 
 
The findings for this practice were as follows: 
 
 As briefly stated on the previous page, there was no defined transport 
system, and no indication of which form of transport was the dominant 
transport and which an alternative or back-up transport during times of 
uncertainties. This in turn threatened the reliability of the transport system in 
ensuring a consistent delivery of the drugs. 
 The most common ordering method utilised was the placement of orders on 
predetermined dates, and not according to the predetermined stock levels as 
stipulated in the FSDoH Inventory Management policy. This type of ordering 
method was a possible cause of the stock-outs experienced at the hospital. 
 
5.3.6 Stock shortages and Information sharing 
 
The findings on this practice were as follows: 
 
 The hospital experienced a high occurrence of stock shortages, with stock-
outs extending over a period of one to three months.  
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 There was a low level of communication amongst the supply chain partners 
(the depot, the hospital and the clinic staff) as there were no meetings to 
discuss ARV-related distribution matters. 
 
Following the determination of the findings, the recommendations, which were part 
of the research questions, are discussed in the section that follows. 
 
5.4 RECOMMENDATIONS 
 
The literature in Chapter two reviewed the main components of supply chain 
management that are critical to a successful supply chain process. These 
components are supply chain planning and design, inventory management and 
warehousing, distribution and transportation, and supply chain coordination. The 
recommendations of the study, based on the best practices to be followed in the 
distribution of ARVs, are categorised according to the above-mentioned supply chain 
components.  
 
Recommendations of the Manapo Hospital's supply chain planning and design are 
discussed below. It should be noted that although a recommendation could be 
applicable to more than one supply chain component, it will be listed under the 
component where it is most applicable.  
 
5.4.1 Improved supply chain planning and design 
 
The supply chain planning and design precede and encompass the other supply 
chain components namely, the management of inventory and warehousing; 
distribution and transportation; and supply chain coordination. Recommendations 
relevant to the planning and design of the supply chain are briefly listed below, and 
thereafter discussed under the relevant supply chain components in the subsequent 
sections. 
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The four main areas to address during strategic planning are customer service 
levels, facility location, inventory decision and transportation strategy. A supply chain 
design should be developed and implemented following planning. Figure 5.1 below, 
illustrates the recommended planning, and is subsequently followed by the design of 
the ARV drug distribution system. 
 
Figure 5.1: Distribution system's supply chain planning 
 
 
 
 
 
Source: Researcher's own design 
 
As shown in Figure 5.1 above, the four main areas to define during the planning 
phase are the customer service level, facility location, inventory decisions and 
transport strategy. The recommendations are listed below. 
 
 Customer service level: The Manapo Hospital currently uses a low customer 
service level as it has a centralised warehouse (ARV stores) location that 
services peripheral clinics through the use of less expensive transport. The 
low customer service level could, however, be improved by filling the ARV 
stores to capacity, to ensure constant inventory visibility. 
 Facility location: Concerning to the facility location, the sourcing point (the 
medical depot) and the stocking point (the hospital's ARV stores) are already 
established. What is therefore recommended is to determine the size capacity 
of the stocking location (ARV stores) so as to know how much stock is 
required to fill the stores to capacity.  
 Inventory decisions: A recommendation on inventory decisions is the use of 
the pull strategy as opposed to the push strategy currently in existence. The 
pull strategy facilitates the ordering of the stock when pre-determined levels 
Planning 
Customer service level  Facility Location  Inventory Decisions  Transport strategy 
127 
 
are reached. This strategy coincides with the inventory order method 
indicated in the FSDoH Inventory Management policy and the Fixed Order 
Quantity (FOQ) condition-certainty approach discussed in Chapter two. 
 Transport strategy: It is recommended that a system be set in place that 
easily tracks ART movement at all points namely, the depot, the hospital and 
the peripheral clinics. Decisions should also be made on which transport 
system will be the dominant format and which will be the back-up or 
alternative format.  
 The routing and scheduling of deliveries should be precisely determined.  
 
Following supply chain planning, areas for recommendations on the distribution 
system's design are illustrated in Figure 5.2 below and discussed thereafter. 
 
Figure 5.2: Distribution system's supply chain design 
 
 
 
 
 
Source: Researcher's own design 
 
Prior to the development and implementation of the supply chain model, the 
hospital's strengths, weaknesses, opportunities and threats should be defined (refer 
to Figure 5.2 above). One of the strengths of the organisation was previously 
identified as the procurement of medicine from pharmaceutical firms at low cost 
through the tender system. This strength should be turned into a long-term goal.  
 
The weaknesses to be eliminated are the unreliable transport systems and the 
delivery of medicines that have short expiry dates. Opportunities to be converted are 
the collaborative use of both the outsourced and in-house transport systems already 
in existence. Finally, threats to be removed are the use of a single and rigid transport 
Design (Development and Implementation) 
Identification of the 
business SWOT analysis 
Evaluation of Strategic focus areas and action 
plans using Key Performance Indicators. 
Development and implementation of 
Strategic focus areas and action plans.  
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system where alternative or back-up transport is not available, and the high 
occurrence of stock-outs experienced at the hospital. 
 
The development and implementation of strategic focus areas and action plans 
should be considered following the identification of the business strengths, 
weaknesses, opportunities and threats. The action plans should further be evaluated 
on performance using the Key Performance Indicators (KPIs) as summarised in 
Table 5.1 below.  
 
Table 5.1: Strategic focus areas, action plans and KPIs 
 
Focus areas and action plans KPIs (scores) 
Operational efficiency and effectiveness: 
 Order fulfilment cycle time  
 Delivery performance 
1. Stock is delivered within the specified lead-
times and expected delivery dates  
2. Stock is delivered at correct quantities 
Reverse logistics: 
 Stock movement programme 
3. Stock returns, reasons for the returns and 
rectifications are recorded 
Inventory optimisation:  
 Effective order cycle  
 Maintenance of stock levels  
 Warehouse Management System 
4. The order cycle is completed within a 
stipulated cycle time 
5. Correct order quantities are delivered at the 
correct times 
6. Good quality of stock delivered (i.e. no short 
expiries)  
7. Stock location and movement at all points are 
managed  
8. The stores are used to capacity  
9. Time taken to perform activities is at a minimal 
Risk management:  
 Security 
10. Stock losses encountered are documented  
11. Security system (i.e. secure windows, and 
security locks) are in place 
Relationship management:  
 Supplier or depot performance 12. Timely delivery of correct order quantities 
Supply chain planning:      
 Structures in place              
13. Structures are in place to deal with inventory 
levels (i.e. order cycle) 
Information management:        
 Accurate information data     
 Availability of documents                 
14. Information is accurate and easy to retrieve  
15. Information on orders, lead-times, expected 
delivery dates and stock balances in the ARV 
stores and clinics is available  
16. Stock levels at the clinics are maintained 
 
Source: Researcher's own design 
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These strategic areas and action plans should be developed and implemented, after 
which KPIs should be used to evaluate the performance of the action plans for better 
effectiveness and efficiency of the distribution system. 
 
Following the planning and design of the hospital's supply chain, the 
recommendations were made on the management of inventory and warehousing, 
distribution and transportation, and supply chain coordination. The recommendations 
to the above supply chain components are discussed in the subsequent sections 
below. 
 
5.4.2 Inventory management and warehousing  
 
The recommendations to ensure the effective and efficient management of inventory 
and warehousing are centred on a successful order cycle system. Inventory can be 
optimised by placing, processing and preparing an order prior to shipment to various 
clinics through a successful order cycle system. In order to facilitate a successful 
order cycle system, the following parameters should be ensured: 
 
 Completion of an order cycle within the stipulated cycle time. 
 Performance of frequent stock checks at both the hospital and the clinics to 
determine when to place the next order with the depot. 
 Less variability in the length of the order cycle and lead-time to minimise 
levels of safety stock kept in the pharmacy stores. 
 Determining a dependable or consistent lead-time to ensure lower inventory 
costs incurred, higher product quality, high inventory levels and less stock-
outs. Dependable lead-times also reduce errors such as the duplication of 
order processing or the shipment of incorrect quantities. 
 Maintaining safety stock that is kept at a minimum . 
 The use of the FOQ condition-certainty order model, also called the Economic 
Order Quantity model, to ensure stock availability at all times. With this stock 
130 
 
order model, ART will be ordered when the amount of stock decreases to a 
predetermined level. 
 
A Warehouse Management System (WMS) is recommended to ensure effective 
warehousing operations. The hospital staff should therefore ensure that the following 
practices are adhered to in the warehouse: 
 
 Keep a time schedule for the preparation of clinic orders to ensure smooth 
running of operations. 
 Maximise on the use of space allocated for each store's activity. 
 Minimise the time taken to carry out the store's operational activities. 
 Perform all the basic warehouse operations according to Figure 2.4 on page 
38 of the literature review. 
 Keep track of the location of patients' treatments that are still being prepared 
and packaged, and the location of completed clinic orders. 
 Promote the order-picking accuracy, that is, the preparation and packaging of 
patients' treatment and its staging, prior to delivery to the clinics. 
 
A Warehouse Management System (computer system) is therefore a requisite to 
facilitate the effectiveness and efficiency of the above-mentioned practices 
recommended.  
 
5.4.3 Distribution and transportation 
 
The Manapo Hospital is the distribution centre (DC) that serves as a storage location 
for ART and as a transfer point of treatment to the peripheral clinics in the QwaQwa 
district. The DC should, however, be improved to ensure a continuous supply of  
treatment and increase the reliability of the transport system. 
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Recommendations are made on the routing and scheduling of deliveries, and the 
collaborative use of the in-house and outsourced transport systems to ensure the 
reliability of the transport system. 
 
 The routing and scheduling of deliveries 
 
A plan or timetable of the routing and scheduling of deliveries is recommended. The 
correct shipment documentation must accompany the treatment transported to the 
peripheral clinics. The routing and scheduling of deliveries have to be executed in 
such a manner as to ensure a continuous delivery of the stock. A guideline is 
provided in Table 5.2 below on the routing and scheduling of ART delivery from the 
hospital to the peripheral clinics. 
 
A total of ten peripheral clinics are associated with the issue of ART to HIV/AIDS 
patients in the QwaQwa district. For efficient delivery of orders, the clinics were 
grouped according to their geographical location so that a single shipment could be 
carried out to clinics closest to each other. 
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Table 5.2: The routing and scheduling of patients' treatment 
 
Based on a months' calendar 
Day  Processes Undertaken    
Clinics  
1, 2 & 3    
Clinics 
 4, 5 & 6    
Clinics 
 7 & 8    
Clinics 
 9 & 10 
         Week 1     Week 2     Week 3     Week 4 
Mondays 
Receive  clinic  orders  and   
book  transport  for 
Thursdays    
1st     8th     15th     22nd 
Tuesdays  Process orders (preparation     2nd     9th     16th     23rd 
Wednesdays  and packaging of ART)  3rd     10th     17th     24th 
Thursdays 
Am:  Preparation  of 
shipment  documentation. 
Pm:  Deliveries  to  the 
peripheral clinics    
4th     11th     18th     25th 
Fridays 
Perform  other  ARV‐related 
pharmaceutical  functions. 
i.e. spot checks    
5th     12th     19th     26th 
Saturdays        6th     13th     20th     27th 
Sundays        7th     14th     21th     28th 
 
Source: Researcher's own design 
 
As shown in Table 5.2 above, orders for clinics 1, 2 and 3 are processed in the first 
week, orders for clinics 4, 5 and 6 are processed in the second week, orders for 
clinics 7 and 8 are processed in the third week and orders for clinics 9 and 10 in the 
fourth week. It should be noted that three clinics each are allocated to weeks 1 and 
2, and that only two clinics each are allocated to weeks 3 and 4. Taking into 
consideration that weeks 3 and 4 fall within the pay period of the 15th and end of the 
month, the distribution tasks are kept at a minimum for any uncertainties that may 
occur such as staff absenteeism. 
 
According to Table 5.2 above, clinics submit their monthly orders on Mondays as per 
the schedule. Once the orders are received, transport is then booked for delivery 
every Thursday. The hospitals prepare and package patient treatments on Tuesdays 
and Wednesdays. On Thursdays, all the necessary shipment documentation is 
prepared to accompany the treatment for transport to the clinics. Fridays are open 
for the staff to perform all other ARV-related functions such as stock spot checks. It 
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is important to emphasise that flexibility should be exercised around the planned 
schedule without offsetting the complete structure.  
 
 The collaborative use of the in-house and outsourced transport systems 
 
The hospital should decide on the dominant and an alternative or back-up transport 
systems. With consideration of the advantages and disadvantages of both the in-
house and outsourced transport systems highlighted in Chapter two (refer to pages 
43-44), the recommended type of transport for the specific delivery is tabulated 
below. 
 
Table 5.3: Type of transport system selected 
 
 
 
 
 
 
 
 
Source: Researcher's own design 
 
As shown in Table 5.3 above, outsourced transport, which is a facility at the depot, is 
recommended for use as the dominant transport for main deliveries, and the in-
house transport used as the dominant transport for urgent depot deliveries, main 
clinic orders and urgent clinic deliveries. It is again highlighted that flexibility should 
be practiced around the type of transport used, to improve the reliability of the 
transport system, thereby ensuring a continuous supply of treatment to the patients 
in need of treatment. 
 
Type of delivery Dominant transport 
Alternative or back-up 
transport 
Main orders from the 
depot to the hospital 
Outsourced (facility 
at the depot) 
In-house 
Urgent deliveries from the 
depot to the hospital 
In-house Outsourced (contracted to the 
hospital) 
Main deliveries from the 
hospital to the clinics 
In-house Outsourced (contracted to the 
hospital) 
Urgent deliveries from the 
hospital to the clinics 
In-house Outsourced (contracted to the 
hospital or provided by the clinics) 
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The recommendations on how to maintain supply chain coordination are discussed 
in the next section. 
 
5.4.4 Supply chain coordination 
 
In order to improve supply chain coordination, the accuracy of information shared 
between the depot, the hospital and the clinics is of importance as it promotes trust 
between the supply chain partners and facilitates a good working relationship. The 
recommendations for supply chain coordination are as follows: 
 
 There should be shared sets of objectives and accurate information 
transferred between the depot, the hospital and the clinics. Therefore, open 
communication with regards to factors such as lead-time, the routing and 
scheduling of deliveries and fluctuations in orders will minimise the low 
inventory levels or stock-outs experienced by the hospital. 
 Visibility of true consumer demand, which is the accurate stock consumption 
and stock levels at the clinics, will result in an accurate prediction of demand 
that has no fluctuations in orders, thereby eliminating the bullwhip effect. 
 Coordination between the flow processes of an order cycle, from the placing 
of an order by the hospital, to the shipment of the patients' treatment by the 
hospital to the clinics, is key to successful supply chain operations. 
 
The limitations the researcher encountered while conducting the study are discussed 
in the following section. 
 
5.5 LIMITATIONS OF THE STUDY 
 
The limitations mentioned below are based on the literature available from the 
previous studies conducted and the construction of this study's questionnaire. The 
limitations are as follows: 
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Previous studies conducted 
 
 There was limited literature available on the topic under study as not much 
research had been done prior to conducting this study. 
 
Construction of the questionnaire 
 
 Question five of section A (refer to the questionnaire in Annexure E), that 
enquired about the exact period each employee worked in the ARV 
department, was unsuccessfully completed. The researcher was therefore not 
able to assess whether the practices performed were current or old practices. 
However, what is noted from the background of the study in Chapter one and  
the results in Chapter four is that the ARV drug distribution problems still 
persist.  
 The sample period (employees involved in the distribution of ARVs since 
2004 to the present date) was broad due to the limited sample size. The 
sample included both current and previous employees at the Manapo 
Hospital. Therefore, some of the results obtained could be related to previous 
or old practices. 
 The questionnaire entailed 34 questions. The researcher had more questions 
to ask, but could not extend the length of the questionnaire in order to 
increase the employees' participation and improve the quality of responses. 
 
5.6 OPPORTUNITIES FOR FURTHER RESEARCH 
 
Further opportunities for research to improve the drug distribution system can be 
undertaken on the following five topics as suggested below: 
 
1. According to this study, the practices performed at the hospital resulted in 
ineffective and inefficient drug distribution system, thereby not ensuring that 
patients receive a continuous supply of their treatment through the clinics. A 
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further study can be done to determine the effectiveness of the practices 
performed at the clinics to ensure a consistent supply of treatment to 
HIV/AIDS patients. 
 
2. The implementation of the recommended guidelines and thereafter to have 
them evaluated for effectiveness and efficiency in the distribution of the drugs. 
  
3. The practices assessed in this study were based on the ordering, 
transportation, inventory management and warehousing, and the distribution 
of the drugs. More research can be done on these practices to determine 
whether the practices performed at the hospital were in accordance with the 
prescribed ARV distribution policies and procedures, whether these exist, or 
whether the practices were the employees' own procedures. 
  
4. Exploration into the practices performed at the depot on the procurement of 
ARVs from the pharmaceutical firms, the warehousing of the drugs, the 
processing of orders received, and the distribution of the stock to various 
hospitals or clinics where applicable. 
 
5. Replication of this research in all districts in the Free State Province.  
 
5.7 CONCLUSION 
 
The aim of this chapter was to address the research problem and questions 
identified in Chapter one. The study revealed that the practices performed in the 
management of ARVs in the QwaQwa district were neither effective nor efficient in 
the distribution of ARVs. The recommendations of the study were identified to further 
ensure the effective and efficient management of the ARV drug distribution system. 
This demonstrates that the researcher has achieved the objectives set out at the 
start of the research study. 
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RESOLVED, that ethical approval has been granted by the FRTI committee 
and no further REC H application is required. 
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Ms Nouwaal Ahmed 
Manager: Faculty Administration 
Faculty of Health Sciences 
Tel: 041 - 5042121 
Fax: 041 - 5049463 
e-mail: nouwaal.ahmed@nmmu.ac.za 
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which may be found at: 
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Annexure C 
Informed Consent 
THE MANAGEMENT OF ANTIRETROVIRAL DRUG DISTRIBUTION IN THE QWAQWA DISTRICT 
You  are being  asked  to participate  in  a  study  that determines  the ARV drug distribution 
practices. These are the practices    that have been or are currently performed by Manapo 
Hospital Pharmacists and Pharmacist Assistants since the initiation of the ARV rollout in the 
QwaQwa district in 2004 till current. 
The  researcher  is  interested  in  determining  if  the  practices  performed  are  effective  and 
efficient  in the management of ARVs  in the QwaQwa district. The results of the study will 
help the researcher to make recommendations for the best practices to be followed. 
If you agree  to participate  in the study, you will complete a questionnaire which will take 
you not more than fifteen minutes of your valuable time. To ensure confidentiality of your 
information,  the  researcher  has  allocated  a  number  to  your  specific  questionnaire.  This 
number  will  be  used  by  the  researcher  to  identify  questionnaires  that  have  not  been 
returned for follow up purposes only.  
Your participation is voluntary, and you are free to withdraw your participation at any time 
during  the  study without prejudice.  If  you have any questions prior  your participation or 
anytime  during  the  study,  please  do  not  hesitate  to  contact me  on  the  details  provided 
below.  
AUTHORISATION: I have read the information above and agree to participate in the study. 
Thank you for your participation. 
The researcher: 
Mrs Mamolise Mokheseng 
Masters in Health and Welfare Management student 
Supervisors: Professor G.S. Horn and Mrs G. Klopper 
Nelson Mandela Metropolitan University 
Port Elizabeth 
6001 
 
 
Participant Signature:___________   Researcher signature:____________ Date: _______ 
 
 
 
 
145 
 
Annexure D 
 
Nelson Mandela Metropolitan University 
         Faculty of Health Sciences 
     Master’s Student 
 
The management of antiretroviral drug distribution in the QwaQwa district 
 
Dear Sir/Madam, 
 
Please find attached a questionnaire relating to the above topic.  
 
As part of my research study,  I am conducting a survey to obtain more data on the above 
topic.  Owing  to  your  organization  being  part  of  the  QwaQwa  district,  your  views  and 
opinions  concerning  the management  of  antiretroviral  drug  distribution will  be  of  great 
significance. This will take not more than 15 minutes of your valuable time. 
 
Your assistance  in completing  the questionnaire by  the 22nd August 2013 would be highly 
appreciated.  Please  note  that  this  questionnaire  is  only  related  to  ARV‐related 
pharmaceutical functions. Any queries may be addressed to me as indicated below. 
 
Thanking you in advance. 
 
Best regards, 
 
 
Mamolise Mokheseng 
082 968 6269 
mamolisem@gmail.com 
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Annexure E 
Questionnaire No: ________ 
 
The  following questionnaire  is designed  for academic purpose and  your early  response 
would be highly appreciated. 
 
SECTION A 
 
To be completed by all respondents please. Mark with an X where required. 
 
Please supply the following information: 
 
1. What is your job title?    
Pharmacist    Pharmacist  Assistant
 
2. What is your age? 
≤ 30    31‐40    41‐50 >50
                       
3. Gender 
Male    Female   
                                      
4. Years of service at Manapo Hospital distributing ARVs?  
< 1 year    1‐5 years  > 5years
 
5. Please  state  period  of  service  (e.g.  January  2001  to  March  2003)   
____________________ 
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SECTION B 
 
To be completed by all respondents please. Mark with an X where required. 
 
1. How often do you perform ARV stock take? 
 
Weekly 
Monthly 
Every quarter
Every six months
Never   
 
2. Where is the ARVs stock levels captured? 
 
On stock‐cards   
On the computer   
No records kept
 
3. How much ARVs stock quantities can the pharmacy stores keep? 
 
1 month stock    
2 months stock    
3 months stock   
4 months stock   
 
4. Is ARV safety stock available in the pharmacy stores? 
 
Always    Sometimes    Never   
 
5. When is ARV stock ordered from the depot? 
 
According to order dates   
When stock levels reach safety stock   
When needed   
 
6. What ordering system do you use? 
 
Computer 
Manual forms
Both computer and manual forms
Other (Please specify)   
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7. How do you follow up on status of ARV orders with the depot (e.g. if order is received, 
back orders? 
 
Call the depot
Send an e‐mail
Send a fax   
Do not follow up   
 
8. Is the following information easily available? 
  
Information  Yes No
Lead‐time of orders placed
Quantities of stock ordered
Dates orders were placed
Expected date of delivery     
Quantities of outstanding orders     
Items out of stock at the depot     
 
9. Are correct order quantities always delivered? 
 
Always    Sometimes Never
 
10. Is  the ARV  stock  received within  the expected date  (according  to  lead‐time)  from  the 
depot? 
 
Yes    No
 
11. If answered "Yes" to the above question. What is the reason for the delay? 
 
No transport   
No staff   
No stock   
Order received late   
 
12. Which  of  the  following  have  you  experience  in  regards  to  stock  received  from  the 
depot? 
 
Occurrences  Always  Sometimes  Never 
Incorrect quantities       
Damaged stock        
Cold chain not maintained  
Short expiries   
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13. When have you experienced ARV order duplicate? 
 
Process  Always  Sometimes  Never 
Order placed more than once       
Received stock more than once       
 
14. Is  there  a  record  kept of  stock  returned  to  the depot,  the  reason  for  the  return  and 
corrective steps taken? 
 
Yes    No   
 
15. Which of the following are available in the pharmacy stores? 
 
Infrastructure/ 
equipment 
Available  Not available  Available  but  not 
working 
Enough lighting       
Pallets 
Shelves 
Air‐conditioning 
Labeled areas 
 
16. Is the capacity of the pharmacy stores sufficient  to hold a 3‐months stock level? 
 
Yes    No   
 
17. Have you experience any stock losses in the warehouse? 
 
Yes    No   
 
18. Is there a system (e.g. computer) in place that shows the following? 
 
Information  Yes  No 
Stock balances in the warehouse     
Stock quantities to issue to clinics     
Stock balances at the clinics     
 
19. Is the stock pulled out from the stores double‐checked by another staff member before 
issuing to the clinic/s. 
           
Always    Sometimes    Never   
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20. Which transport system does the hospital use to obtain stock from the depot? 
 
Hospital 
transport 
  Outside 
the 
hospital 
  Both   
 
21. Which transport system does the hospital use to deliver stock to the clinic/s? 
 
Hospital 
transport 
  Outside 
the 
hospital 
Both
 
22. Which transport system does the hospital use when stock is required urgently? 
 
Hospital 
transport 
  Outside 
the 
hospital 
  Both   
 
23. How is the transport booked?  
 
By phone   
By e‐mail   
By fax   
Send someone   
 
24. Does the transport booked arrive on expected dates and times? 
 
Always    Sometimes    Never   
 
25. When do clinics place ARV orders with the hospital? 
 
When clinic runs out of stock
Anytime   
According to order dates   
 
26. When is stock delivered to the clinic/s? 
 
Same day   
The following day
According to delivery dates
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27. Have you experienced stock shortages (e.g. a drug out of stock at the depot) 
 
Yes    No   
 
28. How long was the item out of stock for? 
 
< week   
A week to 1 month   
1 month to 3 months   
> 3 months   
 
29. When  are meetings  held  between  the  depot,  hospital  and ARV  clinic  staff  to  discuss 
ARV‐related distribution matters? 
 
Every week   
Every month   
Every three months   
No meetings held   
 
 
 
End of questionnaire 
Thank you for your co‐operation. 
 
 
 
 
 
 
 
 
 
 
 
 
